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[ ABSTRACT

This report covers RF path loss measurements near Fort Mommouth, N.J.,
over distances of up to 10 miles and at lov grazing angles. Four frequencies
were used during these tests, three in the UHF region and one just below it.
Measurements were made with antennas vertically, horizontally, and circularly
polarized. Paths were varied from non-line-of-sight to definitely line-of-
eight. Comparison of losses under varying conditions wers made and graphs for
estimating losses in the area covered by these tests are included.
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1. BACKGROUND

The Avionics Laboratory of the U, S. Army Blectronics Command is investi-
gating the feasibility and the technology necessary for applying time
ordered techniquea to multifunction avionics and ground equipment for tactical
use. As presently envisioned, the RF frequencies in such a system will be in
the high end of the VHF band or in the UHF band. Much of the transmission in
such a system would be at very low grating angles where the transmission path
can vary from line-of-sight to non-line-of-sight. 1f line-of-sight does not
exiet, the RF signal is subjected to many factors which degrade it. Even if
. line-of-sight exists, multipath can cause signal distortion and variation. In .
1 order to obtain meaningful data concerning the propagation losses which will h

{1

be encountered in such a system, a series of experiments were conducted to

. determine the extent of the signal logses when transmitting in an environment
1 typlical of the anticipated multifunction systam, namely low grazing angles and
natural and man-made obstructions.

2. INTRODUCTION AND QBJECTIVE

This report describes a series of propagation path losse tests to measure
path losses at low grazing angles in the 225 to 2,300 MHz range. Path loss is
the signal attenuation expressed as the ratio of the received power to the
transmitted power. It can be expressed as a number, but is usually expressed
as transmission loss in dB. The path loss is dependent on such factors as --

a. the distance between the transmitter and receiver;

b. the carrier frequency;

¢. the signal absorption factors due to the environment;

d. the multipathing contributions which can either reinforce or reduce
the received signel;

e. diffraction losses in paths which are marginally line of sight, and; f'

f. depolarization.

To be useable, the amplitude of the received signal must be large enough :
to provide an adequate margin over competing signal interference and noise. l
In geueral, the transmitted power required varies with the square of the dis-
tance between the transmitter and the receiver and also as the square of the i
ratio of the carrier frequencies.

l
|
The tests described in this report were conducted specificeslly to obtain ‘i
input data for the Micro Navigation and Position Locating System (MNPLS). ‘
Since MNPLS has to be effective in any azimuth, the allowable means for in-
creasing both the transmitting and receiving antenna gains are restricted to

those procedures which entail vertical stacking. Such vertically stacked ar- ‘ﬂ|!
rays concentrate the RF energy into a narrower vertical anglae, thereby in- 1 5
creasing the gain in the horizontal direction and decreasing the vertical ',

coverage. The effects of the propagation path, however, can only be known in
general, but not in detail, since the effecis of the terrain. buildings, and
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foliage that account for multipathing, signal absorption and scattering, dif-
fraction, and depolarization cannot be determined exactly or easily separated.
Even though these effects usually cannot be {solated from each other, an accum-
) ulated record of path losses can provide a practical range of path losses for
which an operable system has to compensate. The tests described in this re-
port were conducted to measure these effects in order to establish some guide-
lines for future systems design.

3. TEST PROCEDURE

All tests covered by this report were conducted between the Hexagon
Building at Fort Mommouth and remote sites. The receiving antenna was always
located on the roof of the Hexagon. The transmitter was located at various

i . remote sites within a radius of less than 10 miles from the receiving site.
All equipment, antennas, and cables were carefully calibrated for gain or
1 attenuation sc that the path loss could be accurately calculated from the

transmitted and received power. At the transmitter site, the frequency and
power output were continuously monitored and recorded. At the receiving site,
received signal strength and transmitting antenna height were recorded on a
strip chart recorder. Meteorological data and other pertinent data were re-
corded. Sample antenna and cable data, meteorological data, and a test sched-
ule are shown in Tables I, II, and IT1. Figure 1 is a map of the area show-
ing the receiving site and the various transmitting sites.

Three types of antenna supports were used at the transmitting giues. At
site 19B, there was a permanent 85-foot high tower with a track on its side
on which an antenna could be run up and down. At Mommouth Country Afirport,
site 5, a semipermanently installed crank-up tower was used, the maximum height
of which was 88 feet, The third support was a portable crank-up mast with a
maximum height of 33 feet. This crank-up mast could be set up at any of the
sites.

The transmitter and all other equipmentw required at the transmitter
gsite were contained in a truck-=uounted shelter. The truck was driven to the
various transmitting sites and the RF tranemitter was connected either ts the
permanently emplaced antenna system at a particular site or to a portable one.
Tests were conducted with varicus types of antennas and various polarizaticns.

A typical test run consisted of elevating tne antenna from the lowest
height obtainable with the mast being used, up to the highest possible height
and then lowering it again. In some of ths “ests, the maximum height had to
be limited due to high winds. During thi- wation cycle the transmitter was
kept at constant power and the received s strength was recorded as a
function of transmitting antenna height. ample recording taken at the re-
ceiver 1s shown in Figure 2. Table IV shows a typical data reduction table.
The values of received signal strength are read off the strip chart and tabu-
lated with accompanying transmitting antenna heights. These values are then
algebraically combined with transmitted power, antenna gains, and cable losses
to arrive at the path loss (para 7). Most test runs were repeated two or
three times, and the final tabulated path loss value was, at each height, an
average of the individual path loss values. This average value was then plot-
ted, as shown on the sample plot in Figure 3.
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) Table Y. Antenna and Cable Data
FREQUENCY: 229.5 MHz
ANTENNA CABLE
. GAIN LENGT 085
TYPE pr TYPE o 8
B 100 1.4
: - FHI4=50 130 1.8 i
r T- . .
i 1 AT-197 1.2 RG-319A70 100 0.32 i
T-29 . 80 130 0.42 - ’
] £HE0 3101 - 3.8 RG-58C /U 100 9.0
: 100 2.0
i FSJ4 150 3.0
FREQUENCY: 371.4 MHz
100 1.8
. FHI4~50
AT=187 . 2.0 130 2.3
: 100 0.4
T-29 8.0 RG-319A/u 130 0.52
| " enco 3101 o RG-58C /U 100 13.0
? 100 2.6
| FSJb 150 3’9
[ {
FREQUENCY: 1545 MMz '
100 b.b ! !
AEL Mora W) FHI4-50 130 5.7 !
Andrew Discore 2.5 RG-319A7V 15 3 "
Andrew Biconical 0.3 RG-58C/v 100 29.0 ;
. 100 6.5 !
EMCO 3102 0.4 P 150 5.5
FREQUENCY: 2290 MHz
. 100 .2
AZL Horn 16.6 FHIL4-50 130 2.9
. 100 1.
Andrew Discone 1.3 RG J‘SA_N 130 ].2
RG-58C/U 100 36.0
Andraw_Blc'onical 0.7 Too 3.5
FSJ4 160 12.75%
v
FHI4-50
RG'3|9A/U} Hollax
FSJk Superflex
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Teble III.

Test Schedule

Frequenoy No. of Transmitting
Date (MHs) 8ite Runs Antenna
24 Jan 72 1548 MCA & 3 AEL Horm
28 Jan 72 1845 MCA 6§ 1 AEL Horn
27 Jan 72 1646 MCA & 4 AEL Horn
27 Jan 72 371.4 MCA S 2 AT- 197
28 Jan 72 229.8 MCA S 1 AT-197
28 Jan 72 371.4 MCA S 1 AT-197
28 Jan 72 1645 MCA S ] 1 AEL Hom
31 Jan 72 1545 Highlands 21 3 AEL Horn
31 Jan 72 1546 Highlands 21 2 Andrews Discone
1 Feb 72 371.4 Highlanda 21 - 3 AT-197
1 Feb 72 229.8 Highlands 21 2 AT-197
1 Feb 72 1545 Highlands 21 1 AEL Horn
1 Feb 72 2290 Highlands 21 2 AEL Horn
7 Feb 72 229.8 Wayside 19 2 AT-197
7 Feb 72 3T1.4 Wayside 19 2 AT-197
7 Feb 72 1646 Wayaslide 19 3 Andrews Discone
8 Feb 72 1548 Wayside 19 2 AE!L Horn
8 Feb 72 1545 Wayside 19 2 Andrewg Discone
8 Feb 72 1545 Wayside 19B a AEL Horn
§ Feb 72 371.4 Wayaide 19B 2 AT-197
@ Feb 72 1648 Wayside 198 2 AEL Horn
9 Feb 72 1546 Wayside 19B 3 AEL Horn (Hortz.Pol.)
14 Feb 72 371.4 Wayside 19B 3 T-29 (Vert. Pol.}
14 Feb 72 3.4 Wayside 19B 2 T-29 (Horiz. Pol.)
14 Feb 72 229.6 Waysalde 19D 2 T-29 (Vert., Pol.)
14 Feb 72 229.6 Wayside 19D 2 T-29 (Horiz. Pol,)
16 reb 72 371.4 Wayside 19B 2 Emco 3101 (CircularP.)
16 Feb-72 229.6 Wayside 19B 3 Emco 3101 (Circular P.)
16 Feb 72 15648 Wayside 19B 3 Emoo 3102 (Circular P.)
17 Feb 72 1546 Wayside 9 3 AEL Horn
17 Feb 72 1545 Wayside 8 2 Andrews Discone
18 T'eb 72 1845 Wayside 9 2 AEL Horn
18 Feb 72 1545 ‘Wayside 9 2 Andrews Discone
18 Feb 72 a71.4 Wayside 9 2 AT-197
18 Feb 72 229.6 Wayside 9 3 AT-197
10 Mar 72 - | 371.4 Wayside 18 4 AT-107
10 Mar 72 371.4 Wayside 19B 2 AT-197
10 Mar 72 371.4 Wayside 19D 2 Emco-3101 (Cire. Pol.)
10 Mar 72 229.6 Wayside 19B 2 Emco-3101 (Cire. Pol.)
10 Mar 72 229.6 Wayslide 19B 1 T~29 (Vert. Pol.)
10 Mar 72 229.56 Wayside 198 1 T-29 (Horiz. Pol.)
10 Mar 72 J71.4 Wayside 19B 1 T-29 (Horiz. Pol.)
10 Mar 72 371.4 Wayside 19B 1 T-29 (Vert. Pol.)
13 Mar 72 1545 Wayside 19 2 AEL Howm
13 Mar 72 1646 Wayside 19 2 Andrews Dlscone
12 Mar 72 1545 Wayside 10B 2 AEL Horn
13 Mar 72 1549 Wayside 19B 2 AEL Horn (Hcriz. Pol.)
13 Mar 72 1545 Wayside 19B 1 Emco-3102 {Circ. Pol.)
14 Mar 72 371.4 Wayside 9 2 AT-197
14 Mar 72 229.5 Wayside 9 2 AT-197
14 Mar 72 1545 Wayside 9 2 Andrews Discone
14 Mar 72 1645 Wayside 8 2 ALEL Horn
I N S
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4. RECRIVING BOUIPMENT ' 2

{ An Airborne Instruments Laboratory (AIL) Model 707 Spectrum Analyzer was l
used as the receiver for thess teste. The output of this analyzer is a dc /
voltage proportional (in dB) to the input signal strength. The receiving an-
tenna was connected to the spectrum analyser through a low loss cable for tests
at the lower frequencies, snd through & low loss cable and a 20-dB preamplifier
at the higher frequencies. The ocutput of the spectrum analyzer was recorded on
a strip chart recorder and pertinent data was annotated on the strip chart.

v e ae e

An accurately calibrated source of RF was used to calibrate the receiving
setup. This RF source vas substituted for the antenna during the calibration
procedure. All other connections were unchanged (Figure 4). In this manner,
the entire receiver setup was calibrated since the signal from the calibrating
source passed through the identical path ae the received signal from the an-

1 tenna. To calibrate a strip chart, several calibrated levels of RF were fed
into the receiving setup and recorded on the strip chart. On the strip chart,
each level was marked with its corresponding signal level which was then used
es the standard in reducing the data (Figure 2).

5. TRANSMITTING EQUIPMENT

The transmitter and the RF power and frequency monitoring equipment were
installed in an $-280 shelter which was sounted on a M-35 milictary truck (Fig-
ure 5). The trangmitter power oscillator was a MICRODOT Model 445. This power
oscillator, when used in conjunction with several plug-in modules, provided a 3
CW RF source continuously variable between 2 and 2,500 MHz, with a power output B
as high as 50 watts. i

The RF power output from the transmitter was continuously monitored with
a BIRD THRULINE Model 43 WATTMETER, which could also be used to measure re-
flected power to check for cable or antenna malfunctions. A SYSTRON DONNER
Model i037 ¥Frequency Counter was used to monitor the RF frequency. The binary
coded decimal (BCD) output from this frequency counter was fed to a HEWLETT
PACKARD D/A CONVERTER Model R50562A, whose output was plotted on one channel
of a BRUSH MARK 220 strip chart recorder. The output of the thruline wattmeter
was recorded on the second channel of the strip chart recorder (Figure 6). p
Thus, there was a continuous record of transmitter power output and frequency, :

”

6. TRANSMITTING SITES

The mobile transmitter wes located at many different sites for these tests.
These sites included areas where permanent or semipermanent antennas were in- . i
stalled, as well as places where the portable antenna mast was uged. This sec-
tion contains brief descriptions of these sites, the physical environment in )
the vicinity of the antenna which could affect propagation, and terrsain pro- \
files for the sight line. The sight line is defined as an imaginary straight '
line from the transmitting antenna to the receiving antenna. The locations of
most of the various transmitting sites are also shown on the wap in Figure 1.
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Figure 5. Transmittar
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a. AELl Monmnuth Countsx Airgott Site 5.

Site 5 (Figures 7 and 8) is located among 20~foot pine trees. The sight
: iine 1s through this wooded area for 150 feet to a clear area, then 500 feet

1 over a downward slope in the direction of the receiver location, To the right
1 of the sight line, at 43 degraes, 130 feet away, thare is a metal hanger the
side of which runs +30 degrees relative to the eight line.

Pigure 7. AEL, Mommouth County Airport Site 5 ' l




- = Te—r—————— s

o r—r— e o -

e ———, . ) . .
AT :

lxey) ITF30ad § TS g 3AnByy

21770680 §1 WN0) SR 20 WOUKI3 SR J -] | Ll va -
0 -

Cea1
wicn

15ves28 PRDRAGRLY GEVERVLY §O4 | SHRS0D 01 GFIA LHOV ML

=

B _ 1
x4

(2] Cer)] :
| IHa w J3wview
7))

a- oy

) (€3] (-2 ]
[N
a3
D wm m - |
. : | ;
. , Ca) g :
| T s : : _,
| H : :
7 '
M ~ .. foez] % ,
h sis : ~ q
E s = | :
) : ; :
| N HH = -
i tH T 134 i -
: : 41 _ r
ﬁ . !lllulll _.
fait -394 |.|J ,o
. ....nnxum 3 H ..“1 - .
ss 56’} .
: R $setiss
: HHE H C5 o
, : ~ -t
S T 5 !
¥ FHHH H : = .
$ -+ .
HIHH HH ! —5TT -
HHTH LH i o _.
s i
. T it :
anii t 3 (oah ¥ b
: I!u ¥ ] m l |
n“ b -3-4-4 mnl : t
44 . ! .
T swves h 7 C : ” |
- omgyitae 14 Y.LlHuH“muI : .
| EHTRT s
: HHHH HH b [y i
: i 15 H 21 .
‘ iisiss : :
| £ : i : n\vhj B
H > t .
i Rt 41 R %7
HH H HitH . . .
w” ,”u i i . Coer] )
e
. g0t 34 iisen g
138t Isatenen HEs &
i : Cogny
i i il
2sevsaigit3ree & y s
fass H : o
ettasnedy §
mmm”,u 32 BT t C-3
nﬂﬂu..m 4440 Y nm.«lx . > -
sassiaiiles
298sasassy
. i
s83 i
113 13 sas0addy PY IL RS
. - 444 - .
T
! sagsofitiss:
Seausacye.
313 r.n.;.umz:uﬁ.xxr :
& it
i agvaginss
abaglanss »|
(I3t 4 - H
i vadsadnby
.g -9 -t +
BimE
i
- . ' Ciger
—er Panss
~y




[ A B T TN P YIS | (B - o o123 AR o - A"

b. Wayside Site 9.

Site 9 (Figures 9 and 10) islocated in a grees covered f£isld. In line |
1 -with the receiving site 1s a shallow Sefoot rise. " A metal sereen ventilstor,
2 feet high by 3 feat in diametox 48 located 70 feat fyom the transmitter, Be-
yond the ventilator, at 150 feet, thers s a pine tres 20 feet tall, Three-
hundred feet away thers are additional trees, 20 feet in height. 7o the left
of the sight line at an angle of 13 degraes and a dlssamos of 300 feat from the

;ran:udlitter. there is a pola 40 feet tall with cables leading to thres duildings
eyond.

i,

Figure 9. Wayside Site 9
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c. Weyside Site VvaA.

Site 9A (Figures 11 and 12) is located among 30-foot -all trees with ap-
proximately 6-inch diameter trunks. In line with the recelving site is a 130
foot stretch of wooded area, a dirt road, and 400 feet of graduaally rising,

] grassy fields, bordered on the far siie by trees 20 feet tall. At a distance

of 300 feet from the transmitter, in line with the recelving site is a metal

screen ventilatnr, 2 feet high, 3 feet in diameter. The terrain profile chart
for this site 1s the same as for site 9 since it 1s located in the woods Just

a few feet from site 9.

e -

Figure 11. Wayside Site 9A |
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d. Wayside Site 10. :

Site 10 (Figures 13 and 14) 1is located in a heavily weaded field. A guy .
: wire crosses the sight line at a distance of 70 feet from the transmitter. i
Ther.. are two metal gcheds, located 100 fset and 200 feet, respectively, from
the transmitter. In addition, three wires 60 faet high cross the sight line
100 feet and again 275 feet from the transmitter. Three-hundred twenty-five
‘feet from the transmitter, the sight line passes through a heavily wooded area.

L

ERar-a DWW S~

Figure 13. Wayside Site 10




P RTRTITIT
(833388383 34338 SRR X
potefprerpprroofefspfons oy —
N eppdbef ridbf + '(q
. A 3 Xde T2 XX » o N
+ :-&0 pbutnt § 04 e § - p é bed 3z
H . $ [aad LER XY SR XXR]
1 rehif 143 ' BUSLS 542030004 0000e § 4ul b Q
N [ XX X3 :f!: Qﬁbt I X 2 - -
. ool AA4d 14 [aad —rpr oo bt v
1 ’-t-t‘ a.or [N Y FRETS PERTR IR PR SO 99 ———y 1
X3 1z sreodolpe 18 SIS At S nd Snetd Caves S aas «
W B4 4 pebsey ¢ + s -
$330 TR RTINS Hieres = EI &
- tlff Tleeid + 9 tT +F -
P 14 rhobossd M O Jat w
P4 pr Lo:o DY S5 58 94 1 =
o ;':’ .i....»t PRES e ot P
[ X I8 2 I3 L 24 -3 &
>Ht-,:—- [ THEe b b d R R s Rasad il G
oo posd - I rhtrefocasbinin srrepiveafieccasinry [-I o F
. p ; . -
| SOP SO PP .-tlg APYE F b s frrvel comidard i:, [ ] c— <
[etdd 32EER X XXX PSS S ...F..'-. Rl o - [V ['7] Q‘ =3
Lo RORSE 223 ,I EERAE R RN PRI RIS B ST FRe foet - & ©
voerdoos g 1 4 adse 'I~|> IR ERETY IR poocs 5 o-pes = et d
rhaa bbb 04 ' ] IXREEEE RN PREEE RERIRITIERYR S-Sy SpRpay. ’ 5:
' po bbb b * - <
. s sa sitbashTastisey s ' o =
- Ilzrt,{, y-.a-u »,I—c by b4 -
j jadudoe tol $6864 bl Ioase Rbdlld Q - “
by A - ? t H <
Ses Sess RN SRS btk & AR
veoebimiokians tie: 0;}.& B ol b [
beacbraasdbane +1 therey < - -
. oo [ R - b et v ey « - 4
r;:i___..-H I-H-..~¢+:i 5{1 Fhevrrdrorableincdreredrosapos £~-0¢ >~ L'— w
1 & it 4 b+ P onid Recds il IR NI I aste " <
— I.u.t - i grerpd rrretrrbrprocetyboctrrvr s — - o v
pands dundl e bhrooyoc o ipfafrovafocectiota loten l“l a ) -
> + + -
A S 44 13 BOS2) DRSS DESSS DOODE REED DEOOROAd iy 184 -
PSS SR SSSON PSS IR BT R R “oan G.
—— . -4 s idredosrrdrrriyrbos [ RN) =
+ PR S el he i R aa iR I R =~
L e g -t A4 Fa wl
+ b veoba TR BT XY - * ' =
.ta t-torerdrece —g—foti' . ¢ : <. -
el TR NI I sy g avrtpipitiesed - [ve]
P SO NP Teaes u.tt.J».. st x 2 &
vt l‘"’{’s:" =z p ’ﬂ','
s TSV i I -
< o £
w
=z v )
o -
- hal
= Ny
Q Q
- [
» -9
"y v j9 64 M b
TSI T e TRt T - = 9
4 o e et : &
M.«...\,..-..&......F..'—{»;_;\ w @
o S BEOWE BERTS & Yoy =Y T © o
Eesl seewe beysuittu niavt buegi piael etei ool z o
et Las boven ne: > 5 w
X X X pn 0 - - s ot ‘- =
v+ —— kAo N’) -
—— - - ‘:-Q'#O Lol —y ?4-' k_J O .
o 1 T X X MERSAE SHAHE RGO X b 4 X X d
= e Yt + Ay A 1508 po0et badvanans ~3
b u“mmm b ' L Gh 06 &% r -l
) A ML DDA BA TRE S . pRSPA WA TR SANAA S04 S4B LSS A e
L pout . u Q b
— > 15
'
! w
N g B
Vo a -
ey n
VARG BN () SEAAE RN : . e
‘mn“c‘.‘“ ivanuuve sy SPAS 994N - .{.}”. e - -
SR ITAEE LLLRN LLLAR VRRLE! w JASSALE $HA S BU DOSY MIAAA BBAA LI Q
Aars tdasslesay M ey daadd bl O ERATRIIIL T TR RLEEL ARG SRR L AR Xy f
r vy -_— - .Y (s J
b —
v pe
- —
-
s
v -:.‘3
. C‘,;
O 2
W

]
D _f)‘

AR

C o o b : o

1334 NI NOILYATTT

21

T \ o el . and e g P a2 3 -~ 4




e, Wayside Site 1l4.

Site 14 (Figures 15 and 16) is located in the middle of a 1l5-foot wide

stream wbich runs perpendicular to the sight line. There is an upward slope
along the sight line rising to a level 15 feet above the transmitter site.
The crest of this rise is 30 feet from the transmitter site. There are l5-foot
t rees on top of this rise. Cne-hundred feet from the trensmitter are four 40-
foot trees, then brush for 200 feet, and woods of 30-foot trees, all on a plane
15 feet above site 14.

e

o o

Figure 15. Wayside Site 14
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f. Wayside Site 19. e T

Site 19 (Figures 17 and 18) is located in a heavily weeded field. In line
: with the receiver site, 340 feet fros the transmitter, is a large van beyond

{ which there 18 a forest of treas 40-feet tall, One-~half mile further along the )
sight line and perpendicular to it thare ara three large powver cables suspended B |
from metal towers 60 feat in height. ‘Thirty fest %o the left of the van is 2 ah
second van, and at 40 snd 60 feet, respectively, to the Jeft of this van there
are two 45-feet high towers. Thirty cdegrees to the rigat, and 100 feet away
from the transmitter site 19, thers are two mats’ huts, 13 faet high, 20 feet in
diameter. £1ix hundred feet from the transmitter thers is a ;to\md plane, 300
feet in diameter with a 40-foot pole located st ite center.

Figure 17, Wayside Site 19
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8- Vayside Site 198B.

Site 19B (Pigure 19) ia located atop an 85~foot tower which is 45 feet be-
{ : hind site 19 and 40 feat to the right, thareby placing site 19 obstacles 40
feat to the left of the veceiver sight line., The raceiver site is visible,
through the power lines, which cross the sight line approximately 1,9 miles
from the transmitter site.

Pigure 19. Wayside Site 19B
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h. Evans Area "F" Site 20.

Transmitter site 20 (Figures 20 and 21) is located in a vine covered field.
3 In line with the sight path are five 15-foot high cables and a row of trees 20
feet tall, running diagonally from 20 feet to the right of the tranemitter
site to a point 20 feet to the left of the eight line and 120 feet away from
the transmitter site. There is a 40-foot high pole at that point. The afore- :
mentioned cables and line of traes croes the sight line 60 feat from the trans- i
mitter site. Along the sight line, 120 feet from the transmitter, is a toad K
running approximately perpendicular to the sight line. There are 40-foot tall
poles on both sides of this road. The poles support cables at the 30- and 40-
foot levels. Two-hundred and twenty feet along the sight line, there is a
. dual road that runs off 45 degrees to the right of the sight line. Cyclone

1 fence, on both sides of the depressed road, is in close proximity to the sight
‘ line at points 220 and 400 feat from the transmitter site. Beyond the farther
fence, there are trees 40 feet tall located on a downward slope.

PERT XY T ET ST

}'ﬁu -~% 'L'-'-'"-L A :i_T'l- . .. - _u’: R ""- ; . : , ’ 4
R airan mama i AN : FoAs Wl 98 e ’ : ‘

Figure 20. Evans Area "F'" Site 20 - Y
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7. SAMPLE DATA

This paragraph contains a complete sample data run and data reduction in
crder to illustrate the procedures use! and to enable the reader to better in-
Lerpret the data contained in paragraphs 8*and 9, The examples are excerpts
from the tests conducted on February 9, 1972,

Figure 22 is a sample of the teet condition log, which 1s generally self-
explanatory. Tests were normally conducted with vertical rolarization on both
the transmit and receive ends, unless otherwise noted. This log sheet indi-
cated that test runs 720209-01 and 720209-02 were done with vertical polariza-
tion, aid that in run 720209-03, horizontal polarization was used in the trans-
mitting antenna. The receiving antenna was always vertically polarized.

Figures 23 and 24 are full-size reproductions of the etrip chart recording
of run 720209-02. It shows that the run was started at 1350 hours, the AEL
horn antenna was used, and the frequency was 1,545 MHz. The wind was from 270
degrees at 2 knots, gusting to 8 knots. The lower section of the strip chart
has the calibration marks on it, showing the -80, -90, -100, and -100 dBm lev-
els. The wiggly line 18 the recorded signal strength and the annotations on
the upper section show the height of the transmitting antenna. The notation
10 dB ATT between 8 and 30 feet indicates the signal was sttenuated 10 dB. In
order to place the trace into the most linear section of the recording equip-
ment, attenuation was added whenever the signal strength was of such a magni-
tude that it would cause the trace to fall near the edge of the recording.
During the portion of the test run between 30 and 65 feet, 20 db of attenuation
was added. Obviously, these attenuation values have to be added to the signal
strength read from the graph. The test ended at 1,400 hours, as indicated,
and the equipment was recalibrated at the end of the test to assure us that
nothing had drifted‘sufficiently to invalidate the data.

Figure 25 -shows a Test Data Sheet, which is used for establishing path
losses with the data from the strip chart recording. As shown in the section
on the upper right of this sheet, the equivalent system (input) power is a
function of the transmitted power, the antenns gains, and cable losses. The
received signal strength is scaled off the strip chart recording and logged in
the RCVD PWR column as a function of transmitting antenna height above ground.
This particular test data sheet shows the data from two consecutive runs. It
should be noted that the received power in dBm was always negative, but for
simplicity's sake, the negative signs were omitted on these sheets. The path
loss for each test is shown in the next two columns, and the average path loss
for each transmitting antenna height together with the number of samples this
average is based on, is shown in the last two columns.

Figure 26 is a plot of the average path losses found in test runs 720209-
01 and ~02, as determined on the test data sheet. The free space loss between
the transmitting and receiving stations is also shown. This lets oue determine
the additional path loss, above that of free space, caused by the physical en-
vironment through which the signal is propagated.
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oare: D FEBRUALY 72

TEST SE7-UP AND CONDITIONS

TYPE OF TEST: RANGING;

PATH_LOSS; v

CONDITION TEST AUN TEST RUN TEST RUN
MQ} -0/ 72323"91:2. 7223%"9-03
TRANSMITTER :
OPER. FREQ. _ I XL XA I
SITE LOCATION | WAXSIO& /98 | Warsioe 198 ) wArsio€ (9
ANTENNA TYPE REL MoRN REL Momal NEL Horn
POVER (dBM) 44 44 44
ANTENNA CAIN (dB) /4. 4 /4.4 /9.4
CABLE TYPE £FH) 4 FrHJ-4 FH-F
(a) LENGTH (FT) /129 129 129
(b) LOSS (d8) 7 7 7
RECE 1 VER
ANTENNA TYPE LNoREL | gunomere) anoe Ew)
81cenNehL Siconre AL BreoNItAL
ANTENNA GAIN (dB) 0.3 2.3 o.3 ’
CABLE TYP' Ra32/9 ﬁ[gg R / U £G 3/ 8/J
(a) LENGTH (FT) /30 /30 /38
—(h) 0S5 (aR) /.2 L2 /2
WIND 294G Vo' 246 7 27°(2-1G3 0 2%
TEMP 29 < 29°F 29°F

RPEMAR KB . Fun 72020903
Mok i Zoural RLARIZAT 10N

Pigure 22,

e e e
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1
PROPAGATION PATH LOSS
DATE : 2/28&usaer 72 TEST RUN S/Nt_220209-0/;02
PATH: p\/nyszos SrrE M. 198 75 £Cord LEXDGI
‘ OPER., FREQ. :n @V MHZ
T T T T T T I T T T T T T Ts T L I
1 3 il ] | i ; i SPACE
3 ! ! | ! 3 loss
lOQ t - 1 T t 7
L 1 l E
| E | 7 ! —
! [ : i z
‘ ;“0-—| J. -—lb—- — d : :
—— D—— i o~ ; —7
3 o : - e [ . i :
F 120- . o - 3
E W» S ; : ' 3
e O B
E 130~ I - f t ~
e T T T i : L i 3
| o5 N S SO S N B
: < : | i | ! ! E
o ' : : T l E
3 : . . | { ! 3
F 150 ! ] . I | | 3
F . ;l | 1 : « 3
E s T N
:"60 {_ 4’ | i T B
2 | : | i ! i E
1 | |
EI‘YO ' } : J; g
[ E
[ ) |
E v gt s brene b b i by 3
o) 0 40 én 8o 100
ANTENNA HEIGHT FT.ABOVE GROUND
Pigure 26, Propagation Path Loss Graph
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8. TEST RESULTS

i This paragraph contains the reduced data from the tests (refer to the

Appendix). The raw data is not included in this report since it would un-
] necessarily add to the bulk. The results of each set of tests are shown in
tabulated and graphical formats. The explanation of how this reduced data
was obtained ie given in the "Sample Data," paragraph 7.

Table V lists the distribution and cumulative distribution of the maxi-
mum path losses obtained during the 1972 tests. Only three of the four fre-
quencies used in the test are shown since there was insufficient data at the
highest frequency. This data was obtained over the various paths between the
receiver at the Hexagon Building, Fort Mommouth, and the tranemitting stations,
none of which were more than 10 miles from the receiver. It should be noted
) . here that the maximum path loss did not always occur at the lowest antenna

: height. The table shows the number of tests in which particular maximum loa-
ses were observed, the cumulative total as the losses get larger and larger,
and the percentage of the total number of observations that these cunulative
totals represent. This data is plotted on Figures 27 and 28.

Figure 27 shows the distribution of the maximum path losses. It can be
seen that as the frequency is increased, the path losses increase. The cumula-
tive distribution plot, Figure 28, shows the percentage of path loss which
does not exceed a given loss, as a function of antenna height and frequency.
For example, at 1,545 MHz, 96 percent of the transmissions had a path lose of
151 4B or less, regardless of antenna height, obstructions, atmospheric con-
ditions, etc. (without our 10-mile test radius of course).

The graphs on the following pages are combinations of varjous plots se-
lected from the reduced data in the Appendix. These graphs were prepared to
allow comparative analysis of typical test runs and contain such combinations
as different days and seasons at the same location and the same frequency,
different frequencies at the same location, different antennas at the same lo-

cation and same frequency, and different polarizations over the same path un-~ A
der identical test conditions. ’
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Figure 27.

Propagation Path Loss 1,545 MHz
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a. 229.3 MHs

Wayeide S8ite No. 9 to ECOM Hexagon 1.6) wmilss
Oper. Freq. 229.5 Mis, Ant. Typas AT-197

Sse description of Site 9 for dataile - Beyond lina-of~sight and blocked by treas without lsaves
except for pines,

1B Tad, 1972 ecevecnveces
14 Mar, 1972 et

Th;utruuln of the measurements do not differ by more than 3 d? and there is ressonably good cor-
relation. ‘

;rgcfpuh loes is about 27 4B greater than the frea space path loes at antenns heights between 10 to
eat.

0 T
j———— FREE SPACE LOSS
90 f
100
o
2 r :
S —
r 3
B o
H
130 .
140
I
i
;
80, 10 [T) 30 40

Antenno Helght (11 above ground)

Yigure 29. Propagation Path Loss (8ite 9 to Haxagor, Prequency 229.5 ¥is, Antenns AT-197)
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Figure 30.

i
20 40 60 80 100 ;
Antennc Height (ft above ground) S Y

Propagation Path Loss (Site 19B to Hexagon, Frequency 229.5 MHz,
Antenna T-29 (Horizontal))
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Antenna T29 (Vertical))
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Figure 31. Propegation Path Loes (Site 198 to Hexagon, Frequency 229.5 Miz,
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so—— FREE SPACE LOSS
100
.~ BMCO 3101) (Circular)
©
> o - 3
~ T-29 (Vorﬁicul) H
2
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= " Pﬂ '..:
"E A , N T-29 (Horjzontal) i
a 120 §
130 ¥
)
a
H
140 ?
Antemna Height (ft above ground)
}
t
Figure 32, Propagstion Path Loss (Site 19B to Hexagon, Frequency 229.5 MHgz }

Antenna) (See Graph, Figure 3)
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b, 371.4 P ?
(1) Path AL WCA No. 5 to BCOM Mexagon.,

Oper. Preq. 371.4 MHs Ant. Type - AT-197

Oct. 1971 - Laaves otill on trees,

27 Jan. 1972 = vaveccmcae  Dry ground, no lesves on tress, tractors moving about 600 feet in front
of transmitting antenna,

28 Jan., 1972 = v « « = & 2-1/2 inches of snow on ground with light snow falling ~ wind 1 to 2
knote gusting to 4 ~ transmitting antenna had a light coat of fce ~
no tractor astivicy.

At thie eite, the transmitcer is beyond the lioe or eight and at a distance of 7.6 wiles from the
Bexagrn. The saximun dats epread of 5 4B occcurs at an antenna height of 40 'feat. At 60 feet an-
tenns height, the data spread 1e 4 dB. ) :

The above data spreads are not considered excessivs.

100

f———FREE SPACE LOSS

™y
®
[
-
[-]
-J
£
& 120
| ———y
P
’I
130 ——
140
moo 20 20 80 . 80 100

Antennc Height (ft above ground)

Figure 31, Propagation Path Loss (8ite 5 to Hemagon, Frequency 371.4 MHs, Antenna AT-197)
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(2) Retb. Nayside 3ite Mo. 9 to BOOM Bexagon - ).61 wilss,
] .' Oper. Preq. 371.4 MHs Ant. Typa: AT-197 '

See description of site No. 9 for dataile - Beyond line-of-sight and blocked by pine treed and trees
without leaves.

I MoV, T = e m , ‘ | L
18 Pab. 72 - N
14 Mar. 72 - Rain and sleet on thia day.

On 18 February and 14 March, between 17 and 32 fest of antenna height the difference in path loss does
not differ by more than 2 dB. At 32 fest, the difference is 3 dB. Below 17 feet, the differsnce in- : b
creases to as wuch as 9 dB at 10 feet of untonn- beight. At 30-fest antenns height, the path lose is ’
about 23 dB balow the free space loss. i

B0

90—
FREE SPACE LOSS

100 ;
§IBO - i
: ~ 1
-l h‘\ f i !
3 5z
E 20 F..-:’-‘ y ? 1

~- i ([

1% AN 2z : {:

\-__/ '!

140 '

i ¥ |

M

. :: ‘

. |
0

10 20 30 40
Antenna Heigh (ft above ground)

Stk
=

Pigure 34. Propagation Path Loss (8ita 9 to Hexagon, Frequency 371.4 MHz, Aotenna AT-197)
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15 Nov. 1871
16 Nov. 1971
19 Nov. 1971

7 Feb. 1972
10 Mar. 1972
10 Mar. 1972

1 - ) Withio range

-1, l 8q.

1 Oper. Freq. 371.4 MBz Anc. Type: AT-197

* ——— e ———] On the average, these data
Seesescees—~=c} subject to greater path lose
at haeights of 20 to 30 feat.

.uas@ duta more salf-consistent
at all haights from 10 to 32 faet.

of heights from 7 to 33 fest, the data indicated & peth loss variation of 22 4B.

the 7 February and 10 March data, the path lose varistion wes reduced to 16 dB.

For

80
90
pe——— FREE SPACE LOSS
100
w— ’\
@ 0 P —
A -‘_ Vg,
= -~ .’dL-
[ G wm
-1 27
-
£ P
Sno
’I" .
130 o i
140
l500 10 20 30 40
Antenna Height (ft above ground)
i
i ’4 Pigure 35. Prop. ation Path Losa (Site 19 to Hexagon, Frequency 371.4 MHz, Antenna A1-197)
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G1 Paihi Wayaida fAce Mo 1A to RCOM Hesagon.

1 Oper. Freq. 371.4 MEx

LN

Three additional plots are included to provide data for thesomposite plot for comparing the perform-

i
ance vhan signals are transaitted in horisontal, verticel, and circular polarization modas. ¥
j 80 *
)
f %

———FREE SPACE LOSS

100
@
A1) ]
2=14-72 ,
2 L
o
J .
< -
& 120 17 : i
- 3-10472 H
) : |
S 1
. |
130 l": H ) 1
i'
¥ !
140 :
Do
150 l
0 20 40 €0 80 100 . }
Antenno Meight (ft above ground) : \]
J
b

Figure 36. Propagation Path Loss (8ite 19B to Heragon, Frequancy 371.4 MHz, Anteana T-29 (Horigontal))
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Figure 37. Propagation Path Loss (Site 19B to Hexagon, Frequency 371.4 MHz,

Antenna T-29 (Vertical))
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- FREE SPACE LOSS
100
@
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< 2l
©
Q. 120
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\
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130
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Antenna Height (ft above ground)
Figure 38. Propagation Path Loms (Site 19B tu Hexagon, Frequency 371.4 MHz

Antenna EMCO 3101 (Circuiar))
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(51 Path Vayeide §ite No. 198 to the Hexsgon - 1,86 niles,

Opar. Preq. 371.4 MHe Ant. Type ~ Bee Graph

At this frequeney, the civcularly polarized BMCO Model 3102 log spiral antenna was compared with the
linearly polarized T-29 log periodic antenna in both horisontal end vertical polarizstions. On this
path, the path 1oes was less by 2 to 12 dB at all transmitting en-enna heighte from 3 to 62 feet
using the circularly polarized sntenna as comparsd tc the T-29 .n either polarisaticn. Detween 20
and 62 feat, tho depolarization effect in horizontal polarimation causes O to 8 4B greatar loss than
in the vertically polarized case. In eithar case, the received signal {s less than when a circularly
polarized antenna is used. Thie indicates the possible advantage of employing circular polarizetion
over trea covered terrsain.

80

90

—— FREE SPACE LOSS

100 }— (Circular)

BLo 3103
/

-’ T-29 (Verkical)

1o
s 1-29 (Borjisontal)

Poth Loss (dB)

120

140

s 20 40 60 a0 100

Antenna Height {ft above ground)

Figure 39. Propagation Path Lose (Site 19B to Hexagon, Frequency 371.4 MHr,Antenna (See Graph);
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(6) Patht Wayeide Bite No. 19B to ECOM Hexagon.
Oper. Freq: 371.4 MHt Ant Type:t AT-197 - Omni-directional, Vertically Polarised

Although not included with the composite comparison of the effects of transmitting circularly, verti-
cally or horisontally polarised signale on the verticallv polarised recsiving antenna, the compara-

tive effeact on path loes with the AT-197 is fncluded in this diccussion of the test dats for 9 Peb-
ruary and 10 March 1972.

As the height was changed from & to 63 feet, the path loss measurements for these two dates diffared

at heighte greater than 20 feet by 2 to 4 4B, The maximum difference of 7 dB occurred at a haight
of 14 feat, .

The renge of peth loss 1s betwsen 11 and 33 dB greater than the free 7.'!0! path loss. ' This renge of
values 13 pearly the same as with the use of the T-29 in verticsi polarisation for the same opsrating
conditions at the same transmitting to receiving trsnswission path.

80 -

90

[*———FREE SPACE LOSS

100
dma 3-10-72
™y —/ 2+9-72
S o ”40"‘/
2 2
pe
" rd
-
Qo
S '%/
< /0
a 120 | . ﬁk
A A
\‘\ ,' /
V\ /(
v
130
140
150
0 20 40 60 80 100

Antenna Height (ft above ground)

Figure 40. Propagation Path Loss (Site 198 to Hexagon, Frequency 371.4 MHz, Antenna AT-197)
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1 (") Bishisnds Site Wo, 21 to BCOW Nenamen

See Frequencies om Graph., Antenna Type ~ AT-197 ~ Discone

This path 1s within line of sight, 8.1 miles to Hexagoen,
Objects in vicinity of the transaitcting antenna:

Pover line is in fronmt about 50 feet avay.
100-foot steel tower 33 feet awsy ie to left and psrtislly behind the antenna.
Storm fence and building is locateé edjacent to 100-foot atesl tower.
Both measutements made 1 February 1972,
—— - 229,% MHs

.......... = 371.4 MHe

Ao,

The ground is damp from melting snow.

Path loss variations ara poseibly subject to the influence of naarby objects.

80

90

FREE SPACE LOSS
229.5 MHZ

- | N
|~

a
=
”» FREE aPacs LOSS
H 371.4 MHZ
-
3
Bio
130
140
150 by 0 20 N0 40

Antenna Height (ft above ground)

Pigure 41. Propsgation Path Loss (Site 21 to Hexagon, Fraquency N/A,Antenna AT-197) 1 Pebruary 1972
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. 1,343-36ls Comparisen Plots (figures 42 throush 31 :
[ A
(1) Path ABL MCA Site No. 5 to BCOM Hemggon. Py
5
Oper. Fraq. 1,545 MHz Ant, Type - AXL Horn H
13 Oct. 71 :
19 0ct. 71 eamsmneen . C . . £
24 Jan. 72 - e e — —  Tractors operating in line of eight about 600 feet away. -
2% Jan, 72 - == ecew ==  Light rain falling. ]
26 Jan., 72 = ssscersnnserenass Wind from 3 knots gueting to 20 knots. b
27 Jan, 72 « qaqessnvansss Equipment working in srea. H
¢8Jan, 72 - v = = = =« 8now on ground, 0o enow falling, wind 1 to 2 knots. H
There 1o a self coneistency in these plote axcept for emall deviations, Dats epresd varies from 3:
3 4B at 60-foot altitude to sbout 6 dB st 38-foot altitude. :
: 80
l_ !
90 3
100
i
g
2w ‘
3
:
T —FREE SPACE LOSS P
a 120 b— [
4 A
{
130 :
(3 u"'.‘ /
140
150
0 20 40 60 80 100
Antennc Height (i above ground)

rigure 4.

P R o

Propagetion Path Loss (Site 5 to Hexagon, Frequancy 1,543 MHz, Antenns - AEL Horm)
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- (2) Path ¥ayaide 84ce Jo. 9 to ZOOM Hexason - 1,6) mijes.

Oper. Freq. 1,545 Miz Ant. Type ARL Homn

Ses Description of Bite Mo, 9 for details. Beyond line-of-gight and blocked by trees without lsaves
except for pines.

9 Nov. 1’71 - —— - e e

17 yab, 2972 + — o — Thess three sets of measurements are
18 Fab, 1972 = scomecrve self-congietent.
14 Max, 1973 - ~————} BRain and slest on 14 March,

Ths thras sets of messurements taken {n 1972 correlate reasonsbly well.

Differences are at most 3 dB.

Path loss 1s approximately 29 d3 greater then free space 108e at an satenns haight of 30 feet and the
loasincraases by sbout 17 dB as the antenna s lovered to 7 foat.
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Figure 43. Propagation Path Loss (Site 9 to Hexagon, Frequency 1,545 MMz, Antenna - AEZL Horn)
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0) Yayaids Site Ko, 9 to 200M Hazagon ~ 1.61 wiles.

Oper. Fraq. 1,343 Miis Ant. Typer Andrews Discona

Ses description of sita 9 for details, DBeyond lins-of-sight and blocked by trese without leaves ex-
capt for pines.

17 Pab. 72 = e e e s
18 Pab, 72 = o= caaa-.
14 Mar. 72 -

The thres test results correlate rsasonsbly weil. Differences ars no more than 3 dB.

The path loss is about 27 dB grester than tha free space path loss at 30-foot aatenna height., M-
ditional path loss of about 12 4B occurs as the antenna height 4is reduced to about 10 fest.
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Figure 44. Propagation Path Loss (Site 9 to Haxagon, Frequency 1,545 Mz, Antenns - Andrews Discone)
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) Pachi Weresds G4sa Mo, 19 o NN Rexaen - )60 atlse. -

. Oper. Froq. i,543 Mis Ant. Typs: Andrews Discoms —

The propagatica mods vartical polarisation tranemit to vertical polarization recaive. The data is
racorded for: .

19 Bov. 1971 = c———————— . .o PR - . - . . . R ? E
7 Peb, 1972 - — o Dats recorded on these 3 days more :
8Teb. 1972 « = — = self-consistent E

13 Mar. 1972 - =~ c = e - : )

The trsnsmitter antenna height wvas varied from 10 to 32 feet. Thare arv no known factors which can o

be used to explain why on 19 November 1971, thers was e sdignificent reductipn in path loes in the S

-12- to 21-foot antenns height zang». =~ - . . {

The latter three runs differ over most of tha height range by 2 to 4 dB. Above 30 feet high, the .
7 Pebruary data does not retain comoistency with the 8 February end 13 March data. In genersl, the ¥

- last three dats runs are not too dependent on entenna height. Thie differs with other dats runs at
1,345 Mis which are much more depecdent on trasmitter sntenna haight. 1In genersl, the path loss
over these heights is about 30 dB greater than frse space path loss.
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Figure 45. Propagstion Path lLoss (8ite 19 to Hexagon, Prequency 1,345 MHz, Antenns - Andrews Discone)
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Jper. Freq. 1,345 MEx Ant. Typs: AEL Horn

The antenna haight was varied from 7 to 30 fest.

between 7 and 25 fest are comparable,

Noveambar and nons in Faebruary.

The 13 March 1972 dsta (red) werse taker on a sleety, rainy day with very wet ground. The wet trees
1n tha fon.round uy have uldcd to the lblotptm lou and c!!uttvcly inc:uud the yath loss.

In genaral, the path loss was nbout 30 dl grester tm tbo fru cneo lo-o..

Poth Loss (dB)

Pigure 46.
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(5) Pathi_Wayaide $4te Wo, 3§ to RCOM Baxagon - ).68 miles.

Although the 13 November 1971 date (green) and the
8 Pebruary 1972 data (purple) were taken nsarly three months apart, path losses with antenna heights
Howavaz, batwean 25 and 30 feat, the differencs in path losses
is as much as 9 df, Although the hwu ware sainly dud. thon wes 8 fair smount of leaf cover in
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(6) Path:t Highlands Sita Wo. 21 to mm
Oper. Preq. 1,345 Mis Ant. Type - Bes Graph
8ite description: §ee subparagraph b (7) asbove.
3l Jan, 72 - ==ccccceccscs 48l Bomm

31 Jan. 72 - Andrews Discone - 1-1/2 inches of enov on ground and welting
1l Padb, 72 ~ wtvs wace == AEL Homn

Data spread does not exceed 2 4B.

Path loes nevar mors than 6 dB balow freea space path loses.
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FPigure 47. Propagation Path Loss (8ite 21 to Hexagon, Frequency 1,545 Mz, Antenns (8ee Graph) )
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O} Peshi_ Wapasde Qise ¥o, 19 b9 JCOM Ramassn - 1,30 miles.

Oper. Preq. 1,545 MHs

TR (A s P o) .
e R T

Thres additicnal plots are included to provide data for the composite plot for comparing the perform-
ance vhen signals are tranemitted in horigontal, vertical, and cltcuht polarisation modes.
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Figure 48. Propagation Path Loss (Site 198 to Hexugon, Prequency 1,545 MHg, Antanna - AFL Homn
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Figure 49. Propagation Path Loss (Site 19B to Hsxagon, Frequency 1,545 MHz,
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Figure 50. Propagation Fath Loss (Site 19B .o Kexagon, Frequency 1,545 MHz,

Antenna - EMCO 3102 (Circular))
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, GL Path: Wyeide Gita No. 198 to BOOM Nazages - 1.0 milms.
'{ Oper. Preg. 1,548 Mz Ant. Type (Sse Graph)

The sdvantages of circular polarisation demonatrated on this path for 229.5 and 371.4 Miz are simtlar 3
at 1,545 Mas. At 1,549 Wis, performance with the ARL Byrn sntenna in vertfcal polarisation is 6 to § S
43 balow that with the ciroularly polsrised ENOO Model 3102 log spirel suaterna for asteana heights o

abave 10 fest, The path loss vhan ueing the AEL Born in horimentsl polarisation is from 8 to 20 4B
nore than with vertical polarisatfion.

100

jo——— FREE SPACE LOSS

5 o (/ B0 3102 (Circular) |
2 ’/ |
3 ’ 7 ARL Born [Vertical) i
0‘; / p ! ‘
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D Pigura 51. Fropagetion Path Loss (site 19B to Hexagon, Frequency 1,343 MHg, Antenns (See Graph) )
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9, COMMENTS ON THE TEST RESULTS

The path loss tests were conducted in the vicinity of the Hexagon Build~
ing, Fort Mcnmouth, and within a radius of less than 10 miles from it. Propa-
gation paths varied from line of sight to completely out of line of sight,
through trees and brush. The maximum loesss at 1,545 MH: were approximately
150 dB, and it was possible to raceive the signal from all sites. At 229.5
and 371.4 MHg, the maximum losses waze close to 135 dB under the ssme condi-
tions.

The test included experizents with vertically polarized, horizontally
polarized, and circularly polarized antennas. The results indicated that there
ie some signal depolarization, prodably due to the obstructions in the signal
path.

The free space loss for any path length can be calculated from the ex-
pression - Loss = 36.58 + 20 loglod + 20 logjof, where d 1is in statute amiles
and f in Miz. To de' wine the path louss which is due to physical factorse in
the path other than i.se space loass, the free space loss is aJubtracted from
the total loss. This was done for all tests covered in thi{s report and the re-
sults plotted in Pigures 5., 53, and 54 for 1,545, 371.4, and 229.5 MHe respect-
ively. Theee plots show the range of path losses, in addition to the free
apace path losses, which we observed, as a function of antenna height, inde-
pendent of distance between the transmitter and receiver, but within our less
than 10-mile radius test area. The plots contain areas which are striped,
crosshatched, and solid., The solid areas are the results of dats obtained
where theve was definitely clear line of gight between the transmitting and
receiving antennas. The striped areas are based on dates obtained from paths
where there was definitely no line of sight. The crosshatched areas are based
upon results where there was marginal line of sight. Obviously, although the
plot shows a clear border between these arsas, these borders are only spproxi-
mate and cannot be that sharply defined. These plots, however, do show the
naximum losses that we experienced in our area in additiun to the free space
losa., With them, one can estimate th. antenua height required for a system
of known gains, transmitter power, and receiver sensitivity, or conversely the
required transmitter power if the other parameters are fixed.
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FPigure 52. Propagation Path Loss - 1,545 MHz

100

'




- 80

PATH LOSS (dB)

90

100 |

110

120

130

140

20 40 80 80 100
ANTENNA HEIOHT (FT. ABOVE GROUND)

LOSS BELOW FREE SPACE LOSS
FREQ. 371.4 MHz ANT. POLARIZATION VERTICAL

’

Figure 53. Propagation Path Loss - 371.4 MH:z

64

< B RS AR OB 5 b

BT 4y

o AR o1 R0 BT S dvonks B SABOON by Se E

R Sl b T Bl T B AT R




e e o~ g S — F
k [
-
L
i
: | 9
i :
: 80
1 B < 7 z
90
100
o ) ,
. s
’ " 1Ho ?////,/‘//’/////
/] '/ "/
S 2/
=
<
a 120 :
130
) 140 = e — -
o 20 40 80 80 100 ;
ANTENNA MEIGHT (FT. ADOVE QROUND} "
LOSS BELOW FREE SPACE LOSS . :
FREQ. 229.5 MHz ANT POLARIZATION VERTICAL '
1 ‘
1 Pigura 54, Propagation Path Loss ~ 229.5 MAz :
63
{\» PR G R A r’:r!:vr!';:’:}v“?."" "-!-t.o e ] ;v"y"w'-'w'-"_t.,r‘ ~ e r'_,“._ AT I e ey '~_ ‘tw‘.




Sl

(RN EYT BT Tz

REDUCED DATA

R

IR BERAERARE AR ERE RN IARRE AR AR LA RF
00 3
1o ]

BLLIT S

0
|

e ¥ w—

ket atsgalasepiny

\ARAALAAS AARALAAALE RARLALRRIAA LALREARAES RARARAAEEYS LAAAS

M AAALALIEERR AL SR AR LARRA2RAR]

Ll

140

L1 14

(|

il41

Lid |

Lill

RES

irebeabtiosnalnnablsndefanaakandelpy

40

66

60

80

100
1T FE T ALOYE GREUND]

o« o wenr

Tipcy

RS RS LA LT

adins il

o) Rl

Negs

L R

RER® TIEE]

e

W gt G Ty

[N

apn W ml e et

RN T3 R rn.“ﬂ@u?::'.-

B " It 2 Rl R R T

PAPE W B IG I (s .,..’.(w
Lo Ty
vy mtees 3y 3

)
e




-

- - _— \..l\y?-.ﬂl.'lll .
F?,.L“L.hrs.::,\-. s b ,J&.xi:.ﬁ&-:.....u.sy.x::.,,.: PR SRR N L gt - [ TS T %, Y PO .5..3.1......7«}81...1.. - e *
A
'
1§ — {77 EZ24 s6 1 2]
“ SFE7 =37 76 | s2
{. 357 N1 <6 oc .
_ ﬁ Szl SH 76 SE£
| _ (324 vl 26 23 ]
. ; 157 157 (23 Se¢ |
_ &2 K2 72 o¢ :
057 (X 24 Iy S a
1S3 68/ 33 02 .
B 26T ~3 | 89 |
Agl 8e/ L8 oL
227 LsT 98 SL
, LE/ &7 =X of 5 !
. Se/ Sq6/7 [ S8 "
/ vﬂv\ 21U €8 38
(sp €o. -
S | .50 [, ° Froy ﬁwﬂ
o -on | “Mive (*¥md "OANN) - (d53) 1531 1531 | 1531 e any
- SAv = (8P) $SOT Hivd (WSP) “¥WMd ‘0AY “¥ANX
4 G A/ 13A30 VIS 3A08Y ANSIIH LW “¥AINW M 66/ 13A31 v3S IA0GV IN9I3W 3LIS WIMKX | - .,
C 7 = é53e ® LL =2/ + g9 (*3¥ + ¥IWX) SS07 3V 1.100 | L
L B I W Lpl TEC 4 &7 (*I3¥ + ¥INX) NIV "INV 17101 A
L6/ SN TONYTT 2T €0 |792Neonm NOOUXIY WeIT INIIIN |
I T b ¥ RS I wgppy | © N Gow 70| SILLIEWAL |
(dS3) “uMd *SAS ‘A IND3 E@mmwﬂ._. il 3d i NO11¥201 aus
:1WV1S JTH “1K_“IW 311S I ZHHN G 4 g7 03I N30
; 133KS VIVQ 1531




- v T T . sl
— ; e - i B . > =
T N} : > —
1
i ..llt...,s»- SLARETIRE? e = s deayies 1 o 1 K TSR o1 0 G g Ay BN IR PRS-y el e DA N IS E LR N o1 . B UL N o b s -

* 00 v- oo

LR R ALY A A T A LR R R TR RN LR L S A AL A RN R R D LA LARLA LI LRAL

100

il
ot e
LAt
EHT PR T ABOVE GRS UN]

a
o - q -
- - y .

0
_, ] ]
; .

|
=

ANEREARSNEREE

osmmnme
1111

LRI
141

URRR
dalll

oo
. 68 N
PP TR o r_qrp—-'ﬂ

20

PSSO HLVd

g
3|8|2|8 s

CEAKaunncYi T8
R
BUNGERE

LR

160

3

AASAaAARARAN AL RALR RO AR R0D R o LARRRRRRAARAS

1o

- -3
Qasassanshdly 210084042082

3
9
3
p

ELlLl

3
b




9F7 +E z2 |
SP/ ce - S2Z
S/ - of
v/ Po SE
24 26 op.
yiii 26 Y
157 vl T oS
/ <X & €2 S
2] S/ b/ 2 22
o'gdl col S5 S
o'rol rel 26 o7 |
S°'spi Spl €6 SE
o.ww\ﬂ ¥4 26 o
K Ylo S/ 6 57
AGNIM LTI 21S GH C& t5 [
T ‘. ﬂev - )
— .ﬂ.“m $501 15210y 19+38)2,, A%ﬁcﬂ
o -oH .m-h(& ("umd "aAd¥) - (dsS3) 1531 1831 1831 “LHCINY
_ v = (8P) $SO1 H1ivd (W8P) “¥Ad ‘QADY “YINX

‘14 C2 /. 13A31 ¥3S IA0BY LHOIIH "INV “NADY *14 . GG/ T3A31 VIS A0SV LHDIIH 3115 “UINX

28 ssn2'PS = ..uuu ® $9 =2/ + £°S§ (*23¥ + WIHX) $S01 318YI WI0L

<9 3 ! @ L'P/ =g0 4+ bl (239 + WINX) NIVD "INV WiOL

L pl SNwmwWq 27/ | g0 S TT =] /7o%RE Wosd YINIIN

| Z5  URd D TN ) NI WPy .Sy OO TTH Y31LIWSHYUL
(dS3) “¥Ad TSAS “AIND3I ngwla.mm.wdd‘_. NI ANV Jw“lmm_—...z( ¢u.tw¢ NC1 1Y201 ru._.-w

‘syH__OO77 11uvis 1 “1M "1 311S "I >/ v OB o7 D3 W0

o) ADIPNG 52 U

133HS Vivo 1S3L

69




-

)
. . - R
. . . . . o -

S LIRRALAS

AQVE GROWUNDI

-
-~

AU AT D
- :19{2-5--1.-1

8 :

ap Hivd

g | 81l21|3 e
m - - m - —
aaasasssalataassnsalansanasanlanasasssaknantaasandatasnnnnaadiis 10923004833 000)

TEAL BUN /e [ AVERAGE PRG




—— ﬂ.\uilnm
,;.,.c—.rsaai.ﬁ.:,;,.#.,veu,ﬁn&&:i1...,., ....;._t_..rrt.. . — P -
| N | ZF7 32 v | £2
- . 201 22/ @6 'S
gl L2224 26 o
F 244 (2 26 Se |
| 2 ) rB7 63 | oF ]
MMV ! /Pl () S
7} Oopl/ 38 o
oF7 88 S
I &s7 &ET i3 eY
AET LET sS4 59 -
El LET S8 oL
2€7 >l ¢8| Sk
| 227 £el J8 | o4 )1 <
,. _ e/ e/ 28 | 53
it _ 1 ze7 2¢7 o7 | 38
- 1 ) ; (ep) lo. 1. (1d)0
£ t : “SGWVHIY duu ..uwﬁ 2100, - »&q&.. w>8.04
- . I-om A (" .guS - (453) JLET 1531 1531 14" ANY
e ) . : i = (2p) SSO7 Hivd (WeP) “tnd “GADY "WINK |
S | "4 Qvll\ “13A31 VIS 0oV TR i4 - §.5/ 13A31 v3S 3ACEY LHIIIH LIS "HINX
S | C 2¢ FIAZ S, = 53 ® 59 =27 + Ny (*93¥ + ¥iWX) $SO1 378V) Tvi0L
ol s 2 SISSUT IV ® L'/ = €0 + &P (7238 + ¥1NX) NIVO "INV 104
: § L =1 m.:jg Z2/ £°0 royomy Ko . ] MOOUx3Y O3 ¥IA 1IN
FF hd DK | £ L Pl Ny T30 ifppy | S GOV 750 YILLIWSNVAL,
(453) "¥Ad “SAS -AIND3 et O P Al T N1 1v201 T
a&x.ll.m\ﬂ.\lﬂ. 1vuvis : _th "1H ANV 3415 N ZH SES/ — D34 "¥3I0
" 2247 AUNNUS OZ 231N 133HS VIV 1S3

e & A e .




ematiae .
R o SR O S VRS T S

PRTE T IO I

- urw.! . ww‘uqm‘mlfg;'f‘-m: -

RN

This

IR

R

IS

.
N
A

3

@
o]

3 3
10
?tzo-m r*¥izd _-f
E U 3
E 0 :
&

Mt calstislin

I70

CETTTV I ORTITT VITTYVTIVTITTY
&

Lirl

LA Ll

Ll

Araeteerelisggnlndt:

TTTTTTTTT TTTT T

B B e P e R R e . T2 T AV T SR AR N POE SN IO TH RN

U SER TP

ac ik

o 12 R ¢

et

gy SMe

W sl gt BRATRLE e e ba T

LAY I e L T

o e

| v

aa s




. —-— |ahirhn e riagasen

_h zaié_{.\\ e

[ NI §r¢ a.l.f\/us.

TR

L/l 2el | 267 | TET | ©OX 03 6L | XX

#.. Ecel | e/ | E¥T | €€7 Z& /3 78 T &8

R A oFel | S/ | Dl § £l £8 Z3 /5 o8

Lo~ eIV 1 | £°95€/ 9¢7 2EY re! 74 I23 & S<

%= 2. 7024 €€l Le7 LET | a¢l S8 & g8 oL,

\c.? 152t N5 ¥oy 1531 LLel | KET | kel | Ler | 9% | o2 S8 | s?

S IOGNION/ ogel | €l | ¢£7 | Ze/ | 931 L& 53 oD

(gp) $s07 g€/ | 627 | 6ET | e/ [ Z23 72 78 cs

ALl "IN Y csov/ | ¢l § &7 el 638 (¥ L8 os

_ — BOBI| T#I' | 767 | OoFf 68 68 88 St

WAX € 0 -22/52L ONZ B IPI | 20T | 2o/ Xz o6 | o¢ 6 | ov

| Of&/ e 0-L2/02T 13YLS i ZA N Y2 I 1 ¢/ 26 /16 68 SE

CELL 20 -[2102L aN7 OPPI| SPI | Sl | 206/ | <6 | <6 %6 O
%0/ 20 -Z27107Z 13615 1A AN IIANT Z6 Z6 c6 sZ ]

.77 r0-L2woze IvF | plegpi | 61 | (| 2¥I 26 26 °¢ £2
lg : , gu«"m MW‘ON. _“‘.Nﬂsﬂnh NQ.&NuQN& uQ.hN:N\. nQ.NN\QNh NQ.NN\QNB uQamN\OJ.. Awk’uoﬂﬁ
. s -on | tuvd (‘¥Ad "QAD¥) - (dS3) 1531 1531 | 1S3l [IH°IWY

_ v = (ap) $SO1 Havd (WeP) “uMd “GAJW “WINX

‘34 527 13A37 VIS _IACEV IHDI3H “INV VAN G/ 13A31 vIS 3A08Y LH913H 31)S “NINX

Z5 757 C°Zp = 453 w &9 = N.\ .w £'s (*23¥ + ¥IWX) SSO1 3TEVI Wi0L

G'9 3355071 IRVI- & L°pl =€ 'O + % &/ ("239 + ¥INX) NIVD 1INV TVIOL

L4/ - SHIVS 1NN 2/ g0 | qresaprEr INKGYF] o5y ¥3A 13938

7 &  9Ad 4D 56 &bl Ny 736 | vapt S VO 7Yy YILLIWSNVYY

(453) ung -sas_-amva |TPLeassot|  TPT o [ VIV NOI 1¥201 s
-SUH CZ GO LIS LW ANV LIS I 03u4 "¥3d0

133HS viva 1S3}

T ct5/

L AXYPNEN fZ N

B Y TN

73




e T s gy =

WNM: L—inwv.“..u..\»i,:ﬁhﬂav’.ﬂ,A,\,Twwa.o,..n, ...r....l.n‘!»,‘.,:u“i. e i e Ty A ERATRIY T ' SN AHA,WL.‘ R N L AR AP RO -
A
o | b/ 16 €2
B , : vz . 26 52
y22i Z6 ce
crl 6 Se
3 2pi 06 o
3 1 pl (%] ¥
| b/ 3E oy
: €0 ONy 20 10-[2/01L B¢ 28 5
y SNaY 153L L€/ I S48 [
S0 SSOT MHAtst DAY 2¢c/ 74 ol
, FIind oD OL Sel 8 GL
AFGNTONT ] Zer 1 = N
S (gP) cso07 cei 1% 4 "~
S - . i DNy cel o8 33 . -
s B (sp) bo. .
i - aHvs Lz to-¢ (13)
7 | VNN 40 wwﬂ log, %lozy| anogy
1 oM H (*¥Ad “0AJM) - (453) 1531 1834 1531 [N
oo o = (8P) SSO1 Hivd (W3P) "WAd "GAJY "¥INX
_, ‘14 S/ 13A31 VIS 3A0BV 1HOIIH *INV AN “14 C ¢/ 13A31 VIS A0SV IHOI3H LIS “WINX
_ , | Z¢ wooZ 48 = 434 ® 6'9=2/ + &% (*53¥ + ¥iWX) $SOT 3718VI WIOL
,. T g9 o3 - ® L'p/=EC F pp/ ("23% + YINX) NIVD "INV WiOd
: j 7L 47 K T z €0 R S Wooz eTYETE”
! z vF YRS THLNX CES & pr | VY 3TV IvP A S GO T3E BILLINSNVIL
, (ds3) -umd -sas -atnv3 |94 39 Nivs Liny 5 ugx NO! 1VI01 3118 L
sy TTE 7 LWIS )i “1H "INV 3N "IN 2/ily G567 0 NN :
57 A3 GnNGA lZ ‘Uv i33HS Viva 1538 "




TSTZ

. CERRRUENGYT T ET 2 FRZ )

Pt

AR

RRE]

RN

IRRE

._,
—
-—
-
Ly

100 =
: ’es‘-—._-—.-;
3 el 3
illo 3
3 3
E'2°‘Q]" 1 -
d U__ e e -
< V) — . -4
< m _y cumetrs § St wv— —-/ . ]
150 o) N E
o 4 -3-7
gm-% e
5 o 3
5150 —’ 3
4 ] 3
160 5
™ po
170 =
: :
ELL LU L O b b e by ead et berae by i3

B i

A




Lo oo . o piant . G T O e e T L e (s il el gD e e L L SO PrEER S Y P T B R AR
e GUB I 3 AT L AV PRI A e g o 8 t

j
| 4 : |
o9/ 90 -Loiozl ONT  |“L |0 F27 bzl | $27 o 08 [ 63 .H
ﬂ FN 90 121974 159IF r5eT 927 [ 52/ T2 | 75 [ %8 u
NPT, G0 (2702l GNTF c-gei 22/ | . 227 <5 2 %3 4
. T o3zl 927 [ 927 Zo 23 SC %
o‘scl Ge/ g/ /3 .4 oL A,
, o2/ 7el | 227 | <4 28 52
¥ , L2/ |1 821 £4 +3 c9 M
C . , o'eel 8el [ ogl r3 24 [ 4,
A o 62/ c2l | 627 55 | £ 1 <& g
; 1 — o 62/ G2/ | 627 | — S% St St
o el 62l | 627 ] S5 s& P
62l og/ 627 23 $3 SE
i o/e7 cel | og/ Z3 °3 | _og 2
- _ , O 2g] sel | Tev £ "Iz _| 52
] (AP £gl e/ 4 p 2 x4
; B (er} ®-¢ 504 *:-10, 0- 13) 3
SYVHIY o] S o] Yo .u.o.v\.m “tog, Aui.g«
-on | Hivd (*umd "aAJ¥) - (ds3) 1531 AS3L [ AS3L T ANCIRV :
IV = (8P) SSO1 HIVG (WSP) "t4d GADY "4 IX N
‘14 13A27 v3S 3JA0GY LH9I3H °INV “¥ANN ' SG/  13A3) v3S IACEY 1HDIIH LIS CWLX -
ft F50 S°EF =453 WGP =E£°2 4 Z°Z ("33 + ¥iNx) $507 318VD WIO0L v
St B0 I 8P pp = 02 4 02 (*93¥ + ¥iwx) NIVD "INV TviOl '
LG LL oe | Lot B ’.* NoDuxsy Woo3 CETYEEE ]
_ ZF  ihd WK ) 22 O | LétLY |WIP-Lt 5 OO/ 737 Y2LLINSNVY!,
(dS3) "¥nd "SAS "AIND3 Eu.mummwwa{ NIV9 °iNv 3dAL s NOI1¥201 s
e OS A7 LUV1S ST “IH_CINV JLIS ‘I ZHW p 17 £ b3l "Nid0




VR EETT e yrTTT

NN

IRRE

NN}

IR

PPV ETT

o
©

°

T T Iy T Y Y YT IV YV T Ty rY Y Y YT ™

8
8

22 0R0 R aeeealnpagTasctslannlsgnyds

v <
m . N '—..4-*"1
o biso-U D T B
) e
O~
, £
.t Ei1So

160

LA AAAAA MR R R AR R AL AR EASEEADALRLAARLE R TTYyveer Y

Ll

acdliaty arandoneiiottales sl anrabianal iasalans

Lt Ll

80 200

BROUND |

ozE

SPrcx
L usS

-
. D A A e

.
T s Ay

B e ke T

.o
ARV S USSR S

Sra N M. e

o i

L 2 IO,

Y™

e

T

!
i
;e




€2/ L8 52
RS L<i 5 [ZA
B 28 A
=21 2] o8
- 78 €8 [y {
| /| v°527 Ser €& | &
z |o's2/ sz/ €38 5%
Z | o927 927/ +3_| ok
< |lrLle L27 S8 1 5L
i 2 | @ 227 L3237 G R oL
2| o é2/ e2! A 52
Z | F&27 e/ 73 | o3
T = | 087 €=/ 13 <G
2| 82/ &z/ /8 oS
¥ 2l rcel Al 28 7 4
zZ| »&2/ 62/ wr; ot
o o 2] 62/ og/ LR se
Tl I L | 2o Il /g7 4] OF
_ SIY A OL ONILsnD T2 1aPET Zel 76 Gz
SIANE o 0LZ GNIM | 2| ?2pel e/ 26 €z
o _ (ap) €o. €o. i3
| L S | ssor ey 810, Aﬁvoﬁ
W on | Hivd ("¥nd "GAN) - (d53) 53 1531 | 1531 [N
. v = (8P) SSO1 MAVd (WBP) ‘uAd -GADW “WINX
13 OF7 13A31 VIS IACEV LHDI3H ‘INV “MAIN ‘14 . _G.$/ 13A31 V3S ADGY 1MDI3H 31.S “MINX
ol G 7 = 453 w® el =41+5$7 (-39 + WINX) SSOT 378VI WiO0L
= o Y3SSUT IWVIA T @ P2 = 21 +27 (7334 + ¥INX) NIVS “UW W10l
AR (L L R 77 [terit B 75077 wo7 GAIIN |
¥ BN R 1 NG 27 Lbr Ly |WIrbt - S oW 736 YILLIHSNVYY,
(453) ‘uMd "SAS -AINd3 |\%Y, L. V3dal wx NOI V01 s
-SuH £/ 1¥V1S ‘14 *1H "INV 311S "IN ZHW 6622 b3 "vade
| Sl AT LnNG B W 133HS Yiva 1531

w
~




AL ARSI

Selniddd Al .

‘14 OF7 13A31 v3$S IA0GV LH9I3H “INV "¥ANN

o251 €0-82192L GNT vEel 26 ¢ce
, : el 6 Se
el 4] O
MN“ 4] Ye
l 28 QW
L2 52 Sv_
227 94 oG
L2l G4 55 ]
M B2/ 75 0P
, ®) - 0- fco.
ST 3 <5 & toq, $2ic| aoav |
-on | “Hivd © (*umd *OA) - (dS3) 1831 1531 | 1531 [ 4iM° ANV
"IV = (8P) SSO1 HiVd (W8P) "umd "GADN BRI

. GG/ 13A31 v3S A0SV 1HDIIK LIS "ULNX

ZL 30 G| p = 453 3 eP=2174 62 (*23y + ¥INX) $SO7 318v) V1Ol
AR 1 8P 2’2 =21 + 2! ("33¥ + ¥IWX) NIV9 "INV VIOl
S SNIVI “INV# A / Z’/ Lbl LYy e~ NOEYXIH wod ¥IAI13INN
Py WM WX g2 | 2’/ Lb! LY |WIPPE S How 73y YILLINSNVNL

(d53) "¥Ad -SAS -Aind3 | (WPL SISSOTI IRPT T VERITRV L NO! 1¥201 s
“SUH__Z £ 7/ AWVIS 14 "1H "INV 341S *33Y Z/IN G622 03 Vi

123HS Viva 1531

ZL /I UONG, 42 SN

79




- TR TTNE T TV TR 0 e e s 3T L e e T

PROPAGATION PATH LOSS ;
1. DATE MAPY 72- -TEST RUN §/N: T22128-01 i
4 » s, .5 To CCOH H AQO. _N,__. :
oPER. FRE_Q-= 37'4"‘”7-' e 9
T3 T AT uu T T T T ]'-l-.l..'-fg: auik
1 3 : ‘ S FREF
f 3 : S IPAc&
{ - poo ‘ fjss_
110 - i1
—a 2
Euzo-o - 5
.o - [
3 0 | ey g | S b ¥
3 o ! e il ' 3 :
guﬁo—_,——-——,:-_a—ﬁp...*.‘ 2 2l
E T z
140~ - c
: < E ? A
- c 2 : k
150 : ]
; ;
=160 = £l
E =
170 : 11
: , - a1k
IS ST NN IR NN AN TR NN N AN RNV SRNNE ,:, {
o 20 40 6o 80 j00 i
ANTENNA HEIGHT FT.ABOVE GROUND a8
. ) . . . . -,.t H
“\
P
: ]
g 80 : 1

- fwe_ agea

e sn i el SAL ) -r-q—v T Sy oy g
. N R - . .




S o g ; - — - ‘,\Nﬂ-ﬂl

T L ST e e e T 3 L T A R T P ol T S A e, -

L/ £8 59

927 — 28 oL
827 73 SL
. . NN“ . £3 o8
- . 2 12 sg
L 710527 _ sel 13 | c8
[ TV Rmer ger | 28 |58
— . 7927 Sl 2 10oR ]
N : ehel 22/ 28 | 5L
‘ | {0927 o927 | — 28 oL
I _ — oZar | L21 g8 |59
o . . — LB 627 58 |09
SRR P | i el A T
%x _ T oel 24 1os |.
C27 18 z2 | &F
MR ) — ONNVITING NS /el e’ L2 | S¢
S B NOIIETWYOS FOI FWos [ X/} o€/ 7 oE
: ” | 1T7e 7el 3 | sz
4_ AT — WTYD ONIM 21 2el cel - 38 v
. : (a) lo. 1o,
 SNUWWIY al sso |82, 82107, .ﬂg
“HiVd P 3 Fane
: . -oN A ("¥rd *OAJY) - (ds3) 1831 1531 1531 [ IN°AINY
- v = (8P) $S0T HiVd - (W8P) “¥Ad “OAN “YINX
‘14 Ol 1337 VIS 3A0GY LHII3H "INV “¥AIN 14 G G 13AI1 VIS A0BV LHDI3H LIS WIKX
_ Pt 55 0°CH = 453 ® SP =2 + 227 (*93¥ + ¥INX) SSOT 318¥I W10
RS ¢ , 2 | ¢ OPp-=02 r 02 ("23¥ + UINX) NIVD "LV WIOL
L r : T op SNV TN op oz |ileirv P JubyX3H WOD 3 TBAIN
B Tp W AN | 22 | o2 | Leilv |ugrri § vow3v BILLINSNVIL
H (d53) “und "sas -ainda JTOPL.RI380T] 08P oy 3dAL . NO! 1V01 s
S B o7 ILW1S M AN IS O ZHA b ILe 03 a0




1
)
o
it

- - —r T

o ate )

PR 1T OO

o MR RIRET § e e waAE s 0

‘4.:\ 11...11..1,\,.111‘.
- —
v o e

MR e e N AR DL VTSR T NP aeema e

MR

0]7 — JO-82102L ONT e/ B3 o
[ 20 . 767 ¥ |52
_ e/ L3 o€

[ el N& S&

oe/ oV

o7 28 | ab
TET_ X 65

Cel $9 | s<

- ge/ »8 | &

.o " 1o. P

vy ;s sson 100, B 2 T
-on ._..wu“ ("¥Ad 0AN) - (ds3) 1530 1SIL | IS [iNiwv

= (9P) SSO1 Hivd

oy e —

‘14 @7/ T3IAIT ¥3S IA0GY LHOIIH "INV “¥YAN

{W3P) “WAd "OAN

TIA3T VIS A0SV 1HII3IH LIS “WANX

Ft> IS L ES ~ 453 P (*33¥ + ¥iNX) $SO1 316¥I Wi0L
A4 SISUTIwVI- 9 ("33 + uIWX) NIVD -1 Wiol
C & NIv INg  c.2 o nvoduxsfy wosz GAIDN
5 ind | 22 0 L REL YILLINSNVN,

(4s3) "uAd -SAS AIND3 | rges 0 NOI 1¥301 s |
. "IH ANV 311S ‘I ZHA P iLE O3 V0

1334S Viva 1538

- e




A

AR AR I A A R R A NN AN AR RE RN E
: [ ps
10 =
z ° 3
110 i =
-

J'”tf-———.i

120-m . =

LAREAALAAREAAAARARLE RAALELE RS TyTiv Y

IK;

"

PATH _oisd

)
o

MALARALI AR LR RN S 1R300 021
—
A

IT0

sataiet alaz el panafansilnssadanaalannelisg

L1111

L1l

1111

Ll

LA Ll

L]l

LAt ]

83

60

T T ABOYE AR TN

o 95 Ehaae sl o =Rl 3N R e

100

o
Ra e eyt s r
ro R RN

t
:
L]

“
)

= e i (A

. S

- P ed g .. ‘

el

NI A e e,

B T S P O Y v T Yo

DA Y ird e

Y ORMIME A M ot 14 ey s P e o
! "

i
. .
e AN STV AR
~ . .

L . L o

i
.—-—_*




- -+ S
i . e e e . }%
Y —— _ MR bt et )

tkfnt;!lr{ i :.....tf:&.sz ..!.t._n“:_”!ﬁ O -.,;_..._ui.fsa.a?..W:_‘:,:.S?hm! p_c..h......;,&f,...;w.,a SRS iy TS e A TR T T
2 ag/ , 24 s9
; SE7 G4 0/
Se7 G& BTA
g/ < 3 0%
- Ee/ £5 SR
\ T {02¢iT — €/ 2% | 8g
_ 4 ‘Cel : <cEe/ Z8 S8
i C g/ . vE/! [ 24 o8
T o : S PE] e vel Vs SL
T “ O°5z7 Se7’ GX o/.
L ”. 0l _ oel/ . 78 G2 _
M S O ZEY _ 1 CET7 13 o9
C L»N-m,\ V44§ ] £S
B o be’ . bE7 63 0S5
T , o°GEl , - b&7 68 Sp - ]
: 2 0F/ . ap7 _ o op o
T B . {087 or’ 3 S|
dIOOIDONO MONS NT T2 Q! Z47 26 o€ <
T o L2 'SVNTT | F e VK24 16 Se ©
X1 ,0L2Z WTGD TNIM - LNV [Z7 ] I3 £C
b (sp) 20. . 14
SHYVIY - uuun $507 3.5. : No.z_oe. r,,os‘
o ~ Jon | THive (“¥nd "GAY) - (ds3) 1531 1531 | IS31 Tam-inv A
‘ | Sav T (BP) SSOV MY [T (ver) “wme ~aAdw Rl : :
-14 S/ 3A31 VIS A0SV LHII3H ANV “WAJN .t G5/ 13A3 VIS IA0BY LHIIIK ILIS ‘wINX
QG FSP 96 = as3e] ® /6 =27+ %] ("33¥ + wavx) $S07 378¥2 W101
AR AL L ™ L P! = m. O + 45/ (C33y + wwwx) Nive 1w Wit | 0 T
i _ L ts  SNIVI "IN+ r- 3 [~ Rl sy NOCOY X34 w025 BN | . ,
,, ¢ 8RAd UINK Y 7 R ~aoy 1w | MIPLY $ ¥ow 13¢ Y3LLINSHVYY, ~
e 3 (d53) "uAd ‘SAS -mInd3 3 L VR X NOI 1v301 s
C7E7 :Lev1s 14 LW CINY 3115 ‘o ZHW [E_r7 03U N0
Sl AICANCG, g2 N 1334S viva 183)1

.
s . - o :



SR

e e e

>

T FEF . 2PO-82107L ONTF 27 16 €2
~ _ — 251 26 c2
. 2%/ 26 og
[#! 16 Se
ovrl o6 o
GE/l [£1 Sy
_ e/ 0¥ og
“ K ¢! 84 59
N LE/ L8 )
. {4 O.pr 0.
T swun e 301 410y %2105 | howv ]
‘Hivd " : P
“ON A ("¥Ad “O0A¥) - (d4S3) 1534 1831 1831 IHINY
NV = (8P) SSO1 Hivd (WaP) “¥Md ‘OAN “UANX

SYr/  V3AIN VIS IA0EY 1HIIIH LNV “NAN

‘13 14 ©C/ 13A371 v3s A0SV LHSI3W 3LIS ‘UIMX
SN 250 544 = 483 ® 1'6 =21 + muwN (*23¥ + ¥Mx) SSOT 378V) WIO0L
T/ g SUSUTIWITT ® - L'V/ g0 + Dbl ("039 + YINX) NIVD -IN 1Ol
AR LR L g0 |TnT BT Y NobyXT WeDF GAIDN
7F W es | gL %57 |VOH 736 |v8P T S GoW 130 YILLINSNVAL,

(453) und -sas_-amva |01 P ool Norvaon T
ST/ 2/ TANVIS A4 "IN AW 3018 I ZHW S¢S/ i

ZL St/ 82 3N

133HS viva 1531

85




A i p— T e ST\ R W Ty mrm = [T e s v T v T TSt e e e e e
Ilg'll > - . . - oo X v
p " [— e B et ‘e £l
B B T, T g B R e R e T R i L T I R

T »

Py —— o
L U IR
R Rk 402708 {0 A e Rt <IN b S | B Bt ¢ 1 e

FRek&
SPACE

LRLIBARSAIAALAD L AARARALAI R ! LARRNLLSRR YRR A0 A RALAS IR LALA B RARADLARAS LLLAZ LA

<0

OVE GROUNIS]

11113

TTT1

LLL]

Lill

1111

30

TTITTITTTToTT
4“0

.ﬂ.,‘ T

LR
Lidl

86

HT FEET AJ

IR
——

20

]
X
s
14
o
:
¥
|

IR
~——]
Aidaliag

u.

]

m.

i

5

1Y . - | . :
a3k = .
3 - - =N
il B E je
mx - . | :
] 2 dP $S07] HiV. ]
{E F|lg|2(8|8|g|2 8 |€ |9

TR Rt VE - g g § 0 i .t AR AR LTI
¥ R 4 _nynfrm.ﬂ ¥ uf@:. o pmestronr] ‘,q,
: ' Lo : . ! . '




-

IO 4w, ALaaR TR I et B

" O — eV 1Ei9ZL aNT
LT erE - E0 IS0 17IS .L
A | &€¥/ - 20 -1£iozk ONTF
& b O2PpI —~O-1£102L JITES
) o\%\ = V- sn\olwh anN7 , o027 | uuwlulmws 6> oL 62 | L.
| B . . 7 o/
S/
oz

.dtmquw\ R :. F
T 1271 227 2l | oL T2 oL

N T , FErider Ear el | el |2t
i E—_—— - _, SgrlserltealT#L 130 | ou | 52

_ E < e el 227 22l | 22 1L 1L G2
N . _: L 21L°vel 2 <2/ s2/ | 2L Pl 7L 52
S B = T 1D LegT)y g2 | 22l | Gal | 27 T~ 2L Z4
N B e TITL wu g 12/ 727 722 | oOel oL | oL | 6°© g7 m
B A Siv § 04 DNIZinD 1A eel | z2/ (27 1L 1L oL o7
o sumi=sux b avM 1912027 0271 027 027 | 62 1 €9 | €9 L |
N R oy (e?) l¢o. . fo. €0- 20y to. 4
I N DO s -hiva M L) L L W) i .Auo.g
. ) S N “ON A “(“und aAY) - (dS3) 153l 1531 1531 BE ANt
i D xa:,- P NV = (9P) SSOT HiVd - (W8P) “¥Md "GAN "MINK §
3A37 VIE JA0GY LHDI13H - INV WA 14 ©QOZ 13A31 v3s 3ADSY LH9I3H 3L1S “waWX |
\\n. Fen L 58 = amwn, T e o0'g c°’/ $ 39 (*23¥ + uiix) SS01 318vD W10l |
h‘m 0T ® LP/ =SS0+ P w.\ (*I3¥¢ + ¥IWX) NIVD “aNv il | X
h YR T SHIVD ..:to T2 0 ..z\w.sau.w B . . |VoUXT o5 IYEEE T

.V‘,._. 4nd m..m.wr 89 F BT N3G 175\ Ngppp . |12 COVTTHET Y3ILLINSNVEL

(ds3) "end -sAs -ainba |(OPL 335507 BT T VARA] | wanx NO! 1¥307 s

i Tn e 3us am ZHW 1757 03 ¥ _
= AT IFUP [ 1N 133HS VIVa 1831 , o

A bl A ) aas



: @‘_
&
i
PROPAGATION PATH LOSS 3
1 TEST RUN SIN"’“—',?““’"ii
7o EcoMm r/EXAGON o
q’l 3 uwTinnfﬁ"' - B
q 100 , =
L : 3 L C
3 2 Frex 4
C 3 SPack 1
E“c — La8S }
: o : E - 3
120~ — - ' 3 ;
. 3 'L - L~ e %
: f 8 3
3 I ~
o fise- ‘ 3 %
E X E %
i £ < = 5
:" - & P ﬁ’
Lo Eise 3 §f
. ‘ I R B i
E i b %‘
=160 i 3 § -
3 | 3
E 179 = .
s E !
T T T ST AN R NN BT SNN A RENTE ARNRE

10 20 30 40 el
ANTENNA HEIGHT FT.ABOVE GROUND

o

R e T R

88




T R e e o e
T S X SOV RS Lo " Bl VNN vt T T AR e d b e o
©oc9/ O —~|eio2l QN3
$F T — O - IciogL 1yvis — .
GeSl —fo-/e102 anT og/ /3 /5 e
o _ .NNW m|m~ £A [ 2] st}
P2l | €2l <8 5 | 02
4 2/ o8 & 52
__| ge/ IIMM~ E73 78 Of
21 o e _gelr | 127 78 | 28 43
1 WY/ Se | €ae7 28 | #2 o¢
, T b rsel r 244 (-1 S8 |. P& 62
ANDOYH N [MONS TNT 7T | € ¢€el €2l | €27 [ 2 E2 cz
SIX L O ONTISOS i €227 2el | 227 [ 2] G/ ©
SIX¥ Z_TPM + & 127 22/ | 027 £4 3 ol ]
| o aws| (37) % leroy | Foteroy, F0-16,,, [ l61c, | U0
SR 1o | v T o - ey | Bn TSI | ISIL [AH"INV
WY = (8P) $SOV HiVd (WBP) “¥Ad "OADY “INX

14 Of7 13A31 V3S A0SV LH913N -V “WAN

‘B Qaog

T3A3T v3S 3A08V LHII3H 3LIS "HIWX

o 57 8 8L~ a5

® O = 27+A9

{23y + YIWX) SSOT 378V WL0L

0 3 SES0T ImVI

® 8?2 =go+se

("23¥ + ¥INX) NIVD "INV V101

A7 SNwCINY g I W] <=5 Wt UCEEE] WA 1IN
pr. WA @9 | 62 | BLTiClhipby |12 SONTTHEH NILLINSVAL,
(453) “wnd “sas -ainoa JOPL SOsSOT] ) TPT, ] VRV | HO!1v01 ENE
\-swi o257 :awwss -~ T e 3us o3 S Y YL ...wmk

133HS VYiva 1531 -

TL AN, IE - SN

SRR




B ;ﬁ
1 ,
TES U ~ Y 1 1.3 10 \
4 G2 1-01_ T PAYH LC 22 _HiguitAwDS ]
e AND =B | IBITE NS, 21T T0 ECOM TIEXASON |
. : 1
' (ERRQUENCY: 27T 2 vz ]
: AL R AR R R R RSN RSN RRREF .
. F 3  Fexs .
1 v 3 3 JSPrcE :
I tm e Lo‘_
d e —— 3 . !
110 = . E f
E 3 i
i 3 3 |
i!  120-@) 3 .
E U E
3 v 3
F__ 3
3 E
. :M-.Ev -
3 < E
»E‘_'Q o 3 !
) 3 :
3 3 {
)
d B |
170 3
: 2 b
:LILJ_LLLlllLL il aad ittt it bindat bttt )
o 10 20 30 40 SO i
. ' ) i
90 o 7 : l\

o e ey
T '—'"'v o s ey - e—ress ey
[T S




e

LSO/ — =0 VIVl anzF

T pO] — @O 102024  4JVIS -7
Gcol — zo-ioZolL IrE] )
coo/ 20 -/0202L A511S
000/ — (0-i70z03L e E] Boi | O/7 1 Lo o 9 | #9 |.¢%.0/
Zol | Zo7 | Zoi [ #9 | &89 | %9 | i :
8o/ ©l7 | 9o/ | &9 Z9 1 5% oz :

o/71 ©o/7 | 8o/ | £t | @9 | 52 ¥ _
) 607 | 277 { 60/ 59 c9 595 og :
: 2 N.“WJ\ 90/ WO\ W% <9 £9 29 wl,2%
| ) CR WAL 60/ | o// cd/ 99 L2 22 og
=

Jtol [ olT |l o77 | 6@/ { L2 Z9 79 52 r
Fo o2 JWIL 80/ 607 | &o7 go/ | 253 S 9 59 oz - v
"SI B o4 DNIIEAD Lol ] Loy LO] LO7 £9 9 £9 G/ e -
c9bZ IO E ON/M - | 9| 8O/ [ 8o/ | Zol | gOr | 59 | $9 CEE I ¥
. (ep) koo 2040 0y €0-10 20- {o- 14)q )
gm WWOJ NQNF NQNF ONONF Nn\& \ONQN\. ~°N0NN A m>woa< .
SHYYWIY 0 | .ty 3
‘ON i ("dnd "0AJY) - (d53) 1531 1531 1531 1H° ANV
v = (8P) $S01 HiVd (W8P) "¥Md "GAJY " INX |
j ‘14 OZ7 13A31 VIS 3A08Y LHO1IH *INV “YAIY ‘14 G0oZ  13A31 v¥3S A0SV LHOIIH LIS “HIWX .
i —t s ['Ep = d53= ™3 &6t = ¢2 + 92 (*234 + ¥IHX) S5O 378v) 10L
i .
. & 30001 IV 8P oy = (7238 + 9IAX) NIV9 "INV V101 :
cp SN g2 oz Lot LU Vit 2057y Hoo 7 ¥3A13I3
| 21 Uhd 9INX 9°2 o2 Lér 1¢ 18 SQd7HOY YILLINSNVYL
: P g7 : 3
B (453) ‘dMd "SAS "AIND3 { 18V NIVD INV (Muw.—%i WLWX NOILVI01 3NS | w
‘SHH -0 O S1¥VAS 14 “IH "INV 311S ‘I ZHW B 1LE "D3Y4 "%3d0
il D77/ ‘3w 133HS V1V0 1531




 FARGUENGY

RS- DT PAY

~F3-1-

-
—
-ﬁ

HERRELRRA

RER]

LR

LRI

NN

R

RERE

IR

TFT VY yrveIve”

o

110

8

5
3

§

\ A AASALE 002 RE00AR0ARARRRALRARAEAAEA]

|

AlaskRdstlaatalonedzoanakaasgannntonsafiangaliog

3
PATH LOSS d

8

LARARALARL RS RIS ALLEAAREEEAARS

o
o

Aadtliaoalspail addedatandantaling

Fré L
SAnca ’
Lo#s .




.
ZF// -So-7/ozozZ TGNIF
Cz// = 50-1Cc02L 139is ]
(2l ~£O-70202L JN , POl POl =) 12 [.£0/
\=xel cOl o9 o9 S/
SOl | SOl 22 29 o2
£0! | €Ol b o9 sSe
— _l1oT 2ol , §S 65 og .
Z | O'€Eo/ < Ol €Ol o9 o2 |.L.2E :
[AENREY ol [ 2oT 8¢S 65 og |
) ‘SLX 21 O P OO0/ €0l £ 0! 02 o2 Se b
ENTISI D GVIM | £ 10° 507 SOOI [ 5ol 25 29 o2 P '
ke I & o'gol ~ [ €ol | ¢oi oS [ 09 </ b
e OFLZ2 SI¥ € TNIM 7€ POl POI | 5ol 19 22 ut,0/ . 5
(sP) | $0-10 0. §o- $o (14)aN
anvs 2 lo 197 .
SYYVWIY 0| 3 > a_’! i/ | %y 2A09V :
“ON A (“9nd “0A¥) - (dS3) 15831 1531 1S31 [ LH°LNV :
i = (8P) $S07 Hivd (WEP) "YAd "QADW “¥1HX
‘L4 O+/ 13A31 VIS 3A06V LH9I3IH "INV "NAJY 14 ©0Z2 13A3N v3S 3A08Y IHOI3H 3L1S “WINX b
£4 <0 _V7CH = 953 ® gL = 81+0¢ (133 + ¥IKX) $S07 3V WIO0L !
Qg SISSUT IWI- ® $2 = 2+ 2 (“234 + ¥INX) NIVD "INV IVIGL o
22 SIS IWHT gy /| L6r-ty k5= . NOBY X3l HoDT CELYERE _
774 whs W I 0@ 21 | 2ér-1 | wirgs 12 SONETHEIH YILLINSNVEL,
(dS3) "¥md "SAS "AINDI Eﬂwaﬁwumwa_ z_«uu_ ﬁ:& w.. X | ,E:f. NOI1V301 LS
TSWH___Z 111 11¥ViS _ 44 LW CINV 3S I U G G2g 03
Z2L61 939 lulcuwha 133HS viva 1531




TEST RUN 371 [AVERAGE PROPAGAYTION ]

= i FLANDS 1
ENE NG VIO ECOH HEXAGON T

( FRASQUENCY: S45 MH g

2BERERRR IARRNERREDEEREERAEEEEEREERRA R ERR TTI[: ’
+ 3 3 ,
| 00 .
< 4 FreE
3 - sopck
4 < Lo3sS
) 3
Ez¢> =
i 120 =
' : '\ -4
i < v ’ — 3
E 0 E
saso-g 3
] 3
| o i | he
F 3
140- 1 ]
: < 3
- i E ;‘ll
. Ei150 3 i
L {160 S
E 170 3 ‘
E 3 i
E i it ra b beesa b b el b g




OSgl - Seo-/ozo2L ONT 12/ oL L.

g2/ 2L ol
227 /L G/
vel YA o2

_ vel gL 52

I le-p2 2/ el 1,762

2 o#d! $2/ . A [
A ER X sz/ 7L o<

) . 21 s-727 €27 2L 71 -
Sy O2-L Ol INILSND c 1522/ 227 T4 ol <
o CLZ SI)Z aNIMm c gt/ 127 oL L
. o — —_ . _ 0.
aWVYS Mmcw , WQ \QN‘NNr —_— 7 NONQNN Aﬂwcnn‘
SHYVHIY 0 v — A

“ON h ("sAd “0AIY) - (d4$3) 1531 1831 1831 14" INY

ﬂ v = (8P) $S07 Hivd (WeP)_"umd_"GAJN R
i .Ih_.u 557 13A37 v3iS A0SV LHOIIM T INY CYAdY ‘44 oz I3A37 v3S 3A08V L1HOI3H LIS “¥IMX
H_ rI.. O (p =d53= w ('L =21 +85) (*23y + ¥iKX) SSOT 378VI WI0L
w [l L SISSUTITVI- ® Ll = 04Dt ("239 + ¥IWX) NIVD *INV V10l
.~/ SNV INNH 2y CO0 [ONESE T L JIVODuxIH wedF ¥3A 133N

tms.x:m.mcs.:ouGuw._ﬁwuwna_ z.«un::a u&c ﬁ:x zo.:ao._ w:m

; "SYH (_:1¥V1S 14 ‘IH ANV 311S *IqN ZHIN G PGl — D344 "¥30
2] AS i d.4.04 1 e 133HS V.v¥Q 1S34




PROPAGATION PATH LOSS

DATE : [&a&'!gx e, TEST RUN S/N¢ Tlo0l0 /- 07 -o8
PATH ._thﬁﬂiL“&ﬁ![2ﬁg ‘\TE ﬁkz 21 To ECthi,H£3<A<30hJ

ORPER. FREQ. :.2230 MH2

B I L R s o ARt ] o i L El pE

| RN R N R AR R R R R AR L AR AR
3 3

; EKOO 3
3 | :
ENO 3
f—— @ . 3
3 (o] | z
F 120~ .
- K0 ! E
t 8 i : }’ E
L | ¢ ] -4
130 | | ! E
e ‘ 1 .
- | | [ g
140 = - ——— = ; ’ 3
C o i Sty | o 3
o { ' : H -t
E 150 — — ‘ :
= i 3
E:so T , 3] 3
C ] | ! 3
- A'; 1; I ?
- 170 | i L =
3 | | E
L 3
E b bbb b boora g by g3
o) _ 10 20 0 40 B0

"ANTENNA HEIGHT FT.ABOVE GROUND
96

FREE
SPHCE
LoSS

:.




p—ay
———
W i
: i ©C0gl — §0 —102027 dNT ]
_ ! OFbl - § O - 102024 1¥His
| _ Set/ - L e—-/0202L QANT 27 /&7 16 oG L.
| , 15 1 T4/ [oTA (o173 o/
QF#/ o/ll oy 68 s/
F. X SE/ 6 +6 oF]
Sl SE7 b4 P6 e
AWy 24 S57 Qf/ Y& | K o |
AV EFX syl | OF7 P6 68 S
+ | 28/ [l [y 24 [ 4] o
7| o'ob/ 0z/ ovil 68 =Y} G
vy ez ef Barasa T L1 19 el | 107 1é6 °6 o/
oOLZ SinZ oM | L1 87THI erl ] 207 16 16 A
. (ep) Asv-toy, W2-1o 0-fo L0-1e 14) ONT
SHYVWIY ..u“m ”wﬁ . A bozy - ¢ % “y .A w>u8<
‘ON A " (*¥Ad "OAJY) - (dS3) 1531 1531 1531 1H" LNV
9AV = (8P) SSO1 Hivd {W8P) "uyAd "CAJY Rl

J e

“14 _AZ7 13A31 VIS A0SV LHIIIH "INV "VAJY

L)

T3A37 v3S 3A08Y LHOI3H 31!S “HIWK

O /G = ds3=

@ [0/ =97 +g5°g

(°23y¥ + YIWX) SSO0T 313vI WVLO0L

1 - O SISSOT ITVI-

o 'Ll = L0+ L"9]

(°23% + YIWX) NIVD "INV V104

‘S¥H_ O I 21 :1¥V1S

W *

“AH ANV LIS "I

ZHNN Os2e

21 SHIVD LNV + 577 L°'O Jﬁuﬁhm BN YO.U<X|N.1 naoo3 NEYYERE
T4 ihd UINK S 9 LS [FRA3V [vgrpbr |12 SQNy I HSIH 43LLINSNVE |
(453) "¥na -sas -Awnva |COPL SISEOTIBPT | VAR L NO1 1¥201 3118
e ="D3¥d ¥3dD

IS Lk CEE R

133HS viva 1S31




PROPAGATION PATH LOSS
DATE i Zizgrun 72 TEST RUN SINiZLo207:97, -0¢

PATH I HAYSIDE Si7E No.19 7o £Cont HEXAGON feEl
. . ‘ SPAcE
LesS
OPER. FREQ. :€22.5 Mz .2
'&IITT Tt reifeeer Tttty ey il TTT,TI[I.%T.H_»
' | L3
» | ——
' l , 3
E i ] ]
< " S~ -
= A | E
3 K 1 ? 3
5 A
3 - i i i ( 3
NE: | g
F 140 - 1~ =
< | 3
e T | s
ExSo ' ' ! :
3 \ . : 3
Eueo l ;
2 1 | : :
= |70 i : ; -
z I
E s b b b b i b
o : 10 20 70 ) ple)
ANTENNA HEIGHT FT.ABOVE GROUND
98
~ - - -




A S I DR MO PO N DR S R MR |
|
) T B D T R IR A
ﬁ e = - ——————— s e ——— — Lﬁ. - —_— ——— —_ JEDEEEDUS
T ozl -0 - NQN.QNquk\v ,ulf 1 - T —
k.o\|\| - S -¢ozo2l k%&ﬁ - .Ti..,ll _ P S R VR
2ro/ - £0-20202L oNF | T I | A B-X-1 B B B 3 YA 2
o VLR Y72 N 7 A
ll T _ Tl #Fi7 2L 7L o2
_ R _ e/r A oL | /L ;MN,,
- - | £ =& -i oL ¢9 o¢
_ . |2 (e $/7 | $/7 1 Il!flq\M,.W.]\ﬂ 2¢ |
| T Fl 27| e 177 T §9 o’
| T PANAua eI e s
. . AN A N 2 A | 7L e
- IR E AN LT 877 i mNTL A
i Fler2! _jeel Tz27 T VTZCT T el | e
. (8p) #.4, £o. “J#o- ¢o_, | andl
SYLYHIY A_W_Mm $S07 ‘md« Ng?k i NoNoNu noNoN\\ nmw,voeu
-ON ._..:.<m (*¥nd *OAIY) - (dS$3) 1531 131 1531 “LHTINVY
L . 1 v = (9P} SSO1 HLVd _ (1gP) "¥nd ~ardy “YLHX
‘14 O Z-7 17437 VIS IA0EV LHIL M CINY C¥ADY 14 O#7 13AI1 ¥3S 3A0SY LHOI3H LIS -SiwK |
m M.N\.-.M.S\w C# = d53= ap 2°€C = £/ + 8/ (*33¥ + ¥UIX) SSO1 378V2 /10l |
| g SIS0 ITIVY- o #C =27 + 27 (7334 + ¥IWX) N'V9 1NV VIOL |
| B2\ L Y R 2/ | Lsrve | 7 X IvodF WINIIW
, ‘l.i-.!WW "SI X 2/ 27 | L&s r@o\\. 47 FTIsAEHM YILLIWSNVYL |
_T |.I§n: TRd TSAS “A1ND3 L WP | TSI gﬂ: NOIT1¥I01 s
V SUH OEer LIS 14 1M ANV 31]S “)3Y iy 5622 VI NI
) A UPIE T4 I 133HS VIVQ 1531

99

- 1J.I..IIJ

o g—




PROPAGATION PATH LOSS

DATE :_Z/2e&,uns/ 72 TEST RUN SIN: Ze2a7:9/, o2
PATHI_WAYSIODE SI1TE No. 19 7o £Cort tHexnGod

OPER. FREQ. 12,9 #14z

FREE

w—

SPACE

Lo gs

ARNRRARRR

Tl

RS

NRR

LR R

-

00

T[ll:!irl‘ /

it

LR SARAAA]

3| ®
IREAE
PATH LOSS DB

LAASARAEAAL]

F 150 —

METINEYTIBIRAS I RITNITELEN NTR IR TN ENETARYI

160

11

L4288 RRLRBAAR

¥
o

wweer

SEEIEEENE!

| 111

Ll

1

[SENENNSNE NN AR

L1l

Lp L

Lasiarlsiviaaklisailainalet

Jo )

20

30

40

0
&)

'ANTENNA HEIGHT FT.ABOVE GROUND

100

o>
-
el e

—yr

PR ., e

|
»,1,
5
-J
|
|




— — - e e s —— e —— —_— ——
A, e e e e e P T v e T S
— T
, — e R L STy E Y S U IS
e e o R e T B I R T p E— S
N7 2L oToRL .kaul S A -- - N DR
020/ =20-L0o2022 2y4J8| | T T T SR N R et

Lol -T0-c02028 Av3

B i A7 677
o T B I 277 7]

S Ao/ | For
- i o7l | o077
i - B R -1 To o7/ el | oji

J&ol

60/

SROT

| &o7 | goi

> 174

/7 g/

SHYYHIY

30
"ON

£ B/

9771 o027

£o27

227

(ap)
$501

FoLo%0,,

fo o NOMN

(14) ON9
INOBY

"HivVd

1

{("4md -aA¥) - (d$3)

1531

_ISIL | ASIL ALV

= (8P) S$SSOT HIVd

(4:€P) "+d TGADY YL

1T OA7 13N

¥3S JACEV LHOI3H "INV "HASY

‘14 Q&7 1IAIV VIS 3:35V 1EOIIN 2LIS YLWX

Y4 _w.h...q&..m.k = dS3=

ap 94

i

£+ E‘2

(*234 + YLIX) $S01 31993 WI0L

T e, .u,.*.lwﬂm.m.o,q-uu_ﬂwuﬂ -
7

@ 0P =

o2 + 02

b STIYY "L+

0'e

lér 1 _

R oo VETYFRFTI

W* *dMd A X

e

L6710 |beorby

1453) "4 "SAS “AINDI

ap
NIVD Eq

&1 30157UM YILLINSNYY] |

VANTINV J L
3dAL 1HX d

101 Lv2307 |

- . e e

‘1H

ANV 3LIS T3

ol oo e/ P1dYis

= Jnund@ 37 L N

7 TLE TR P

133HS Vivo 1S3

101

chE

L% 40




PROPAGATION PATH LOSS
DATE :_ZF= 72_TEST RUN S/Nt Zle207-0L -0 o8
PATH® WRYSICS SITE No./9 7o Econs HEXBGon

OPER. FREQ. 1LY 4/ MHz

SANREEERARRRER! HI!|HH BEEEERERENENABEERE :H.‘é
: ; : d Feer
3 . | SmgcE
Etoo | ' 3 Less
; ; —
E110 L i ;
— ‘ —3
r () . ! 3
IZO' 1 i hn

(D l | } =
L O 1 3
130~ | | 3
3 - { l i T ! 3
F 140~ — S -
- c | T 3
150 ~+ ! | =
: . . g : -
F160 r ; =
- i ' 3
s ! 3
E 17O : - =
: ' i i 3
E b b b s b g3

o] ' 10 20 30 40 50
ANTENNA HEIGHT FT ABOVE GROUND

102 °

e, - T r '-!—vrrr-——v-;,—'-‘ S e ee— - W:‘.WDT*.".

i Mg et R P o gl ST T

s e




| Gran i SEOT Fids BAY

I 1 Zlo&¢/

NI IL SANIHTITH 7 N | O )| 95/

Sy Saoi a3y ISFRs | o | pet [

P2 L L 20 BN Kl U I Y V1A 1A oor | ol | o2

LTl de griziml i o |gpel | ) 9ETY C ZET | T T Le | g6 |/

[ T de roten vy | ST o T S /A N L 2 T
sl (0 2oz, (9020, |5 202, (L5 0s;, (7705, (5o, i 6l
dWvS 4 20 o (14) Gl

S4YHIY 0 | 350 Zord] | Y “*2,) " 3108v

on | THivd ("¥Ad OADY) - (dS3) 1531 1531 1S3L | LK ANV

— AV = (8p) $S01 HLvd __(¥GP) "¥Md "GAD¥ J..xm‘xl

e AR A AR AR ATk

pALET 1D duis |
T Tezel - 96 -LvivzlTany
Copt 8T LIV USuis |

L OEg, —50-16202 TNF

CaiTe T . < \.NoV \..H'N.«VN QN,N|Q\|<|Q..‘.|||!
Pl ocCl T ro .%?VIN.|ﬂ.\<UM.|. —

TSA7_13A31 ¥3S A0V LHIIZH ANV ¥AIY

L O*N 13A3Y v3S 3A08Y LHII3H w._._lw “YLHX

_..l.... | 'L
_BE I5n L RE - ds3- 8p £'2 = 2°/ + [t (339 + ymx) $5071 318v2 Wi0L
49 "ISSUTIWVI- ap 2 = 0 + 102 (*234 + ¥IWX) NIVD "INV 0L
B : SHTVY "LV + : : T ITRED] , >
A2 . 2/ €0 |[I3u5a8 A XFfy o7 ¥3N133Y
£F Und YN LA W 2ol TR o S 61 TTISKGM ¥ILLIHSNYYL
Tupd - : aﬂ||l|hm:.au|zm| - : - ]
(es3) “und “sas awnva |PLEGR0N 09 el V3aAL x| 01201 3Ls
dH__ATET 1dvS ‘14 “LH CINY 311S °I7Y CHN [H 7 0 M0

T ZL NQN\SQEW\\A.JFS

133HS viva LS3)

103

- g -—

aanie, o 4

Y




S otk e L A L e

ZL x.meb%m‘..u‘l\u ‘live

133HS V1iva 1531

Sy — A - S Erwm——
o B I it S RS Iutentl St S Sl
——— e ——— ——r e b e e i e b ——— e —— - e ——— zlf..lln —_— —_— IlA
— —f e e e e — [—
— i 4 = 4
1 - TR T TN | e
_| . 2¢€/ I A Y49 Y
— 4| ¥/ | & |7
_ L e/ ] | J6 | ro ]
) i vell L6 | TOg
i _ i {1 PEll T e |2
- . N _ L2248 | £¢ | of
_ _90-L2T02L aNT vel e re
- Jo-Zozozl sprxy | B A Y7 A% N A Y 2 3
HIM G=an7oN7 I B LA e 1T e |3 a
. S SO by OAE 1Se71T T [~or
. (ap) 1 FIRT I 3y il
1 dWVS 2o Lo {213) an9jf
SHYYNIY 10 | 3301 __ % AR
“ON Cony (*4nd -0AJY) - (dS3) 1531 1831 1S31 "1HT INY
. _ = (8P) 5501 Hivd (W8P) “uMd "dADY "¥ WY
‘13 G4/ 13A31 v3S 3A0SV LHIIIH "INV YASY "W O#/  13A31 ¥3S 3M08Y LHIIIH 3LIS -UIWX
b m»ﬁmc.mw.m, = dS3= P 62 = 21 + L.r ("33 + ¥1nxX) $SO1 318V3 W10L
59 t-m-ﬁm&- @ B2 = €0 + 2 (1334 + ¥INX) NIVO "1V T910L
. S : . ) . > POEY b - 7 —
!.:-,\uym.liﬁé hz<u r-4 \ £°0 ﬂr...wlwo.\wm‘.. XZH ooy ETYEEED
£4 ikd UINX LA | NC | Gl e # 61 Ja/sheM YILLINSNVYL |
T . o | VRN TINY . e —
_(¢52) und_sas nind3 |TOPT 338 s Liwe|  3aAL L] oivao s
codH_ OZ A7 1MV 44 cIM ANV 311S °93Y Zp BT 0344 "¥3d0

-
A o




oo n

%\1 haleg s \.‘IH1|HI -
e L “H _ 1 N I
- — - ]
| G 79790 5507 HIdg 1 N N 1T
LTSN gPJ6 F9 - ) R

r57/7 & Q7 FP 06 ~ ]

Ao Mo7 & SoM - o T pay

T Yhmogd TADY - ~ T .
T8I SNTINT L |
A AET T ¥ % |—or
awvsl  (8P) nn.ﬁwvw 6940, % (11) czu_
STE a0 | 550 4 L| 3nosy
con | THavd (“und "aA2Y) - (ds3) 1531 1532 1S3L | 4H 1NV
AV = (gP) $SO7 HLIVd (WwgP) "uMd "0ADY "YINX |

B oY/

. "14 S/ T3IAIT VYIS JA0BY LHIIIH LNV "¥AQY I3ATFT V23S 3A08V 1HOIIH 311S “YIWX
/S 350 906 = ds3= w &9 =2'1 + LS (*234 + ¥IWX) $507 318¥) WIOL
T 4TS SISSUTImVI- @ L'PF = €0 ¢/ 5t/ (239 + ¥INX) NIV CINV IviOL |
Z 5/ v Iwe =/ g0 |REZEl T | X o035 ¥IN130]Y
GCE T Y AS S Y \«WMMT WP £ 4 67 FQI/SAUM YILLIWSNVYL
.HSV CdRd SAS ‘v |(PLRISSOT ) J8P VLY b P NOILVIOY s
o AT LIS ‘14 ‘1 "INV 3115 "I3¥ Zhow S F 7 0 ¥3d0
T2l RIAINIDZ T 7 N 13345 V1va 1S3L

el
H




A

PROPAGATION PATH LOSS

DATE ¢ 3 /78 72

TEST RUN SINS 720208 01802

PATHI_WAYSIDE 19 To £comM HEXAGIAN

OPER. FREQ. 1 f545 M1z

IRARF

EW1I IRRERARAN) I BRERAREE AR AR R E AR R R ARk

100 :
: o]
3 rRE o
9 Py E -
110 i
: ’m 3
3 o 3
:'zoo 3
1207, :
3 8 3
ElSO-_J - ;
E X P
40 == v E
o < -
3 o =
3 NS 3
F 150~ :
-160 s
E 170 3
Euu Lt b it el et byran bbby g3
(= I 10 20 : 30 40 o)

/ANTENNA HEIGHT FT.ABOVE GROUND

106




e VT LR el - -

w —_
b
f
1
A
200 W X4 XX LB €L m
Lol 1 LE/ S 14 o/ .
_ L&/ 2c/ 24 73 o/ i
- hm.\iwb £7 S8 73 ¥4 :
. o m.m\ leT L S8 | 52 m
c \&°6e/ S &7 £X 2 =3 |
£ A/ Lgl 23 5% N
Z1G o LE7 1 9¢] S% | #3 [ oo . m
vl Le/ Oz DET FZ3 & S7 < A
7| ¥/ Lo/ M S5 L4 v/ .
AN &g \3‘\ L& 28 [.€.4
. (op) 2080 oy ¢80, /o387, (11)0
NS 2 o % e
VWY 0| 4 % i °Y <] anoey
“ON A ("yYmd "QAJM¥) - (dS3) 1831 1531 131 " 1M INY
JAY = (8P) SSO7 HiVd (W8P} “¥Md -0ADY W INX i
‘15 (OF/7 13A371 VIS A0SV LKDIIH ' INV “¥AIY ‘13 O4 /7 13A31 ¥3S 3A08Y LHOI3H LIS "WINX -
S& 3,00 5 /_,~ = dS3= . w LD =2/ + L_N (*23¥ + ¥14x) SS07 3183 101 !
[ 30 ITavI- W P =CO + 5P ("33 + WiWX) NIVI “INV TWIOL .
L ps  SMIVI TIN5y €0 S vane fiiarmr] XM WOOF ¥IA13O3
57 uRd 4D Z 'S Ry Y NI pegppp | €7 FGISA0m WILLINSNVYL, _
(dS3) "umd "SAS "AINDI :_vw._mmwmc z_mu:.z 3dA1 X NOI1VI01 s
SWW_____tiuvis ¥ I U I U 2 UL S F THv MBS "b3us "¥3do
2. Z Z7 \QllllluWFs J33HS VivQ 1S3)




PROPAGATION PATH LOSS ,
DATE :_9 fee. 72 TEST RUN S/Nt_ZEc020%.03 ro4

PATH :_WAYSIDE 19 To Ecom HEXAGON
OPER. FREQ. 1o l5 45 Mz

AAREERER DB AR RN EE RN IREEREAERENERRE lHI:
1 3 2 :
IOO 3
.= gael]
UL AV 5
3 Lvd S -
f ] @D 3
3 (@] o
£ 120 - e =
E WV 3
j 3 ) 3
30~ © E
:lBO-_J | ——p— =
« I E
140~ — 3
3 < 3
3 o 3
£ 150 : !
E . = i
E : “
=160 3 1
; | ; !
- 3 1
F ITO 3 |
:1111 Lot lritt Laig Jd i1t 1 i1ttt lllLll'll- . i‘
o 10 20 30 40 50 ' ‘
 ANTENNA HEIGHT FT.ABOVE GROUND




— AW,
ﬁ@%o STILS Fo I ] s -
B2 22 Bad e 74k 20 W O R R D
N e ——— e ——— . ——— e —— b —— e —_ — 'llull.'ﬁ —
_ ] I I ole/|F 22T ..Q\NM.. NZZ[ o/]
- e ee/| | FE/ g 6 | /26 | 5/
1 Octe/| €7e/ Ot (&76 | 7oz
_ _ & '5¢ m!.mumq\ 656 |ebb6 | 52|
| e/ £62T 476 |88 | o
) | W Wm\ ,m.Nm“ W.Nﬂ sm.l.m.-_ .N.m- 26 _
- 4 gl S el vied =/ Wﬂ | e |
= T 2 B/ S =1 74 B 3 204 I P 7 3 -2 v -
o 1] €€7 _ 1 Seer1 B PET SeL |85 | 2| T
— & e/ 1 & ¢/ |e 97 TXEE|Eee |
i . zE/ WAV I €75 1256 | o/
o R $o40, 0% ge, €930 ::..._ai
STIVNTY o o * i %y %o3| *3noav
‘ON " (9mMd "aAJY) - (dS3) 15831 1531 1S31 “1H" ANV
B i = (8P) SSO1 Hivd (W8P) "¥Ad “OADY WX
U4 O47 VIAIT VIS JA0BY LHIIIH °INV "WADY ‘U OF/__ 13AI1 ¥3s IACGY IHIIIH 3LIS "WINX
| Op FML4e - &5I- o &2 = 27 4 L (334 + wiHx) $501 318vI WL0L
| Lo SISSUTITVI- ap B2 = o+ 57 ("398 + ¥INX) NIVD "INV /101
A2 W lNq 2.y g0 | Zyioer . CKIAM vod T ¥3A13D3Y
P W WK | £ ¢ S | Blyone \warts L/ 5015A0M W3LLINSNVYL |
~ (453) "uad “sas “AInd3 L i ! i i L NO| 1¥201 s
“SHH_ 2LNVIS 04" Tcan CANY 3US O THIA S PG/ 0 ¥l
TS ga7R W 133HS V1IVO 1531
P ™ — - -




PROPAGATION PATH LOSS
DATE : 8 feageuncy 72 TEST RUN S/N: _Z&20F-0¢ o7 Fo¥

PATH s WRYSIDE S1rs Mo 298 To Ecaor He xriGonN

ANTENNA HEIGHT FT.ABOVE GROUND

OPER. FREQ. 1 L FEV #H2
e rrrrertrrh Lottty ity rirerprihd IIFT;
3 ! E
100 - =
s 3
3 | E
3 - ‘./ I ]
- — .
3 o
£ 120- 7/ l i
: U') :/ l : :
3 2 4 ! 1 ; 3
3 o) / | : 3
£ 150~ { —
3 -~ N / | E - ! 3
E x| |
5140-:/4 —— T
E , ! 3
- (o 1 1 =
Easo '[
£160 ; 3
3 i E
| i 3
El?o i ; ‘ 2
E | ! s
3 | .
NN NENENE Ll ity syt g e
o 20 40 o) 80

FREKE
spaca
LosS




T ONIQIOTY _IIGHS
_ s I ORIV Newld |

BQ -B02027 ~Nry

SH77500/ MNWN%%

Faat

el |

o _IPmel Tkl ¢
SINAIP N/ UNG FI7ThH | &
SIS5, 5N 7 Fl< .
‘ Vs Lo-se,, 80-4c,, %920, | (13)an]
2 2 %2y 3no0av
SHYYHIY 30 d
-on | HiV ©(tumd OAY) - (dS3) 1531 1531 1S31 [ iH LNV
- ~ v = (8P) SSO7 Hiv4 (W8P) "¥Md "aADN 31X
43 O/ 13A37 v3S JA0BY IHIIIH ANV "HAJY “14 O->7  13A3T VIS 3A0OY LHOI3H 3LIS ¥ NX |
< TR =4S w 62 =27 + 715 (*23¥ + YINX) SSOY 318Y) WICL
4D STSoTImND- w L/ -0 + 5/ (338 + WINX) NIVD "INV .?SM.U
| l.l.'.k'. ‘\ SUTVYY "INV + N .\ m.o ﬁ%“m%“\‘w j ., > . Xuﬂ\\ \(QUM xm>_Wu|m‘x
&~ FF  TURd TIDKX yATS 557 37 er ke (FE7 SosAgM ¥ILLINSNVYL
P - A | 1 T [ YinIRv | 7
(453) umd “sas v |(IPL 238 _ e iy AL o, NOI1¥301 s

il SOE7 s “14

B

“AH ANV LIS I

~Z /e v \\a‘\\\ —°03¥4 "¥1d0

L AT IZS

133HS Viva 1534

111

R LS A

P .
AT Ve §T TR T TR L ST e




e v i o o |

RS S S

[ SONGYO>ay Lo | | | .
T Tandis 49 DN/OVIY NYTW - I 1
e O AT TV NIV ) R IV - I I
i i ———— o — —— —_—g————— —_—————fr—m e —— e —_——— . R — o —
e e e et et e e+ e | = — —_— -1 . flilll EEE— . — e _ U
— —_— e .I.IJ
) — - —_—y —.
— ||l — ————— - ——— [ERVUUPS SUSE—— ——
B - I - o N R D A
- f i I — s
NS - Be-Aezozl an= o
O/l — jC-Ro202L 1y¥isS | T I
0o ] -~ L5-30202f anNT -_| T
S, #7 — L0-8020627 13UIS". N - R A
TS — 90302027 Q\.\%l;ll I AN zE7 . NWIU\W\.Q -
| NN & _ 1 € 0/
- AN AN V28 B SN
. NS¢/ €3 x
dHYS MM% # o.\owo# .?nu.uu un.uon.o,w &o.mo.ea q.?m..w 74 °Zo, (13) N9
SHYYWIY L < ¢| 3nosv
“ON i (“¥nd andy) - (d453) 1531 1531 1531 “1H" ANV
. v = (9P) $SO1 Hivd (W8P) “WMd "arDd L
‘14 Q77 _13A371 v3S 3A08Y LHIIIH "INV "¥AJY " OF7 13A31 3 3A08Y LHOIZH LIS N K

SN IS = dS3=

® &

‘9 2/ A+ LA

(-23¥ + ¥wiWX) SSOT 378V) V.01 |

T uN-..Wlwuw.md‘_Im._dQud

o [Lp/ =g O + ‘V.Vi\

(*234 + YiWX) NIVD “LINV viOl

AL I €0 G5zamg| . | X3/ wosz ¥INI 3T |
TS 75 and A [ L/ % #7/ NI\ ngelt | P I IR M ¥ILLIVSNVYL
T(as3)_und_sas o3 |UPLSISO T TEPT [ VETDW | WA NO1 1301 IE
i BT 1wvis 13 “1H "INV 301 "I3Y Tty S DIl ¥4I
_.i.\...u 7 A yeiyezy £ i 133HS viva 1531 ]

112

R o




S ————

[T PV

PROPAGATION PATH LOSS
DATE : 9 Fervidey 72 TEST RUN 5/N3720293—'°L-°?

PATH i_Warsioe Sire No./38 7 £Ecom MEXAGIN

OPER. FREQ. :T7LFMHz
NAEERNNARARERNARENNRRRRNR AR AN RRRERRENE! TTTT 111713
é [Z ; §
P‘oo 1 -
3 ! : 3
E i =
: - | E
10— s —
a ‘/.\ / l T i E
o i i 3
.E."ao.’ r—»"‘/ : s
E v/ 3
= U‘, N
;
. | | 3
< I ! l 5
KO- - L 3
. < | 3
& E
150 , | 3
: [ : 3
- I -
- ! i 3
160 : , ; ? , 3
E | I
: L
El'(o l =
Lttt d gt b daad luilxuuui'“
o 20 - 40 GO 8o

{eole

ANTENNA HEIGHT FT.ABOVE GROUND

113

FREE
SPacE
LoSS-




A, - AT -~ — -~ T —-
e e - et — e ———— - —— - g e - - _— RS Bt
e e — — b o -
S SOt SO IS (SR S SR BUSU A B -
—_— e, ——— —— e ——— { — ———- |- - - ——p————— e ———— ——— —— —
o R B I R D A D
e S — A \lN.- :\. Y S |~;.N\|||!| - NN - L]
NS - go-4o20ZL gN T T T
[ oFF7T = ge-dezerl zaezs | | T[T T T[T - - —-= .
| SeS7 - Zo-bozozk gwF |z | Lol T | LOT| goli T T TC9 | N
I - K X /A _e9%71 o/l 122 V17797 ©o7]
- _ 1 Zege/| [ go7] Toy 52 | 99 1 gg
A KA I - A A L9 |7 %9 [Tox
- B N %7 24 LA 1 R ¢ A _
o . 2| & & el 277 A o5 | ]
) B I=ieo2/7 ST 277l '\ "£9 | 69 | ¢ ,
_ o 210'2/7 ] ] <77 L77 T 7. | FL T o
B - Z |05/7 677 £17 T Tel |9t gz -
| I N Ak 1 /127 ) 721 gL Al | oz =
. A ERZIAR Jer ) o1 gL 22T
* L. _ z g%/ _.n.“vw\ N\ﬂm.\ Wﬂﬂmln 24 | o7
. (9r) 4o 040 24, 9o
dWvs 2 ¢4 5z (14) GN9
$XUYNIY 0 | 359 ! “uf %] %z inosv
on | THAVd (-ymd *an2y) - (ds3) 1530 | 1S3C | 1S3 |AHTInV ‘
v L WY | = (8p) SS01 HIVd (MgP) “émd "GADY "4 WX R
14 1337 v3S 3A08Y LHIIIH "NV "¥ADY 4 13A31 V3S 3AOSY LHOI3H LIS “HIWX | _
EF TSSO FEF - 453 w2 = ECF E2 ("33% + ¥Dix) $507 39v> Wil ]
| 5% ﬁnﬁjéqﬂ. @ OF = 02 £ 0 (234 + ¥INX) NIVD "INV Y101 ] .
| B C 't Siyvy CINV+ crz o2 L4746 | T . "X3Ff ooy WIA1303Y | . !
_ O FF TN | gg OZ | Lér4t | ligptt | FE7 5 T1sAFM ¥ILLTHSHYNI | .
(as3)_wna sas o |TPRERSOT T PTGl TR | N T oo s |
o g ES7 LIS ‘14 ‘1M ANV 3LES ‘I3 ZHiv B 7lg 033 93dC | -
TS5 ANENIFT I/ G v 133HS ViVa 1S3 . .
o |
_




"‘

r
PROPAGATION PATH LOSS
DATE : 2/zerurer 72 TEST RUN §/N: Z29209-0/:02
} PATH :_WAYSIDE Sire M. 198 70 £comt HEXRGON
i .
OPER. FREQ. : L2V MHZ | 1
RERRERARANSARRNREEREREEENRARERARER rimi‘,lu‘nrr P
1 E ‘ 4 sPAcE
A ' ' J Less ’.ﬂ
) EIOO I , - .
| m : ' | .
= ! ! 3
3 o /’,r’ : ; 3
Et:’:o--O - S + =
i E__ 0 Z ' = |
- (¢} I =
| 130~ © i E
| E— T ; —
EM’O‘?"/* l H 3
C . ] :
E 150 —— s {
‘ ! —3
3 : E i
EIGO ' 3 l
: — :
170 i : i
5 LU ;
NN NN N N AN AN “
(o] 20 40 @0 80 100
ANTENNA HEIGHT FT.ABQVE GROUND
115

T A e 3

/4




s =©

TEE/ —/5%0202, TGNT

TDONITIOTAY _LIGHD
mveﬁow\,«n,w,. ...\.s\.uf. _

OG e/ = 20-40202L 130IS|

i

NN

1

NN

L

5,900 90
Ot ol
N

'N:N

i
i

'

o N
1 0!9!0_
Ny
Q

W
99
|

10

XY

TN ZE0 Q07 p = 453
T I.MIMWIImumm.o;._;u.._m,ﬂu.n

(]

le\] (\]!“"
[N
A3
~
i
|
1
|

N
S~
;\;\I\I

S
o)
~

|
I

el

T =
R e
248 N /AR W 4 A
oo | __|. o2l | 027
2ry_ | 2el | Pel]
E28 I -1 Y14

el | zel|

ey
vel zE/

RS

L

glr\” L tel | Zel]

1740 N < A WP T 7

- ——

(cP) 20 ¢ v bo
ow.k N.S

"Hivd (umd -anY) - (d33)
v = (8P) $507 Hivd

: Ld) N9
<@ A
A 3n0uv

_OA/ IR v3

.\ y STV “1hV +

w.iu>om<.hru_m: * 1INV "dAdY

o L9 =27 + L&

LY/ =0 F HE

(.I|MJ|.Q|! TFYIRNTSIE T T J\V\V\\ ?D“\\Q

ooy

1.53) "WAd "SAS AIND3

| ———

P SZES

L1YY 1S

And ax |
. ] (AT T 8I5S0 ]

- T

F A7

TOVRILLNY T L)
NI¥9 " INY 3did J%zx

NI\ WGP ST | Gb1 FGTSAGM

“iH ANV GL1S 339

L33HS viva 1531

W S p oy

1531 TIHCLNY

(vep) "yMmd "andy ¥IN

‘13 o4/ 1331 V3S M08V LH9IIW ILIS MINC

—— e e

(*23% + WiNX) SSO7 379¥) WIOL

—_ e ]

{"23¥ + ¥iWX) NivO LNV Wi10L
S e ]

HIANEIIFY

R —

C Y3LLINSNYYL

3L1S

R

SR ETFIREE RN
e .nllnl.m

T\"‘ B SR g

VAN AEZ 2%

PO e . e e T ——— -

- g -

116

RS and

v



PROPAGATION PATH LOSS

DATE :
PATH

OPER. FREQ. 1IN #V #MHz

R R l]ilTl7lllslljllll:i.’li;
G , | f S
o | | : :
:loo I B " y 3
E ‘! | ! i ; : 3
3 | : ! | i ’ ;
L1O —! : . y g
3 m | } — . f } =
- . O | ; | | 5 E
F120- ' — ; =
= ! - E
=0 O o é
Eloo-_j | 1 i e | 5
- ; | : R ! ; 3
c T 7 ; ; ; : . 3
140 ——————| j/ - ; :
E < o | i :

C'.. : .I /I X | .‘ X >
F i YA l ! i : |
5150-—1 ‘\.__4”"<:Z{*‘ f | ' 1 ; :
r ; ) ' ! i i
N [ X : : i | :
- i | | | ! ; !
;‘60‘_* i v i . '
E ; | | 3 '
7 T i , ;

I | !
CITO—t : i ! : .
| I :

SR EERERRNEE 'L,LJ!II! SENEENNENENSE NN RN

o 20
ANTENNA HEIGHT

117

Y]

8o

o

() S NI TR INERY R A SIS a AN NS T HNEY!

FT.ABOVE GROUND

O Fe8Rum2Y2 TEST RUN SN2 ZEe287-23 ot £ov
WRYSIBOE S17E Ne 198 7o £com HernGon

FReE
SPHCE
loSS




ey e R —— e la!ltihnulltl.ulrld!ld‘_ﬂlh\l
[SEl = Ao-§02027 gux T T DAY NN NN PO B
—FP - MO - 40207 IFuLs | R - o N
__[gel - Fo-(érodLguy [ T T e _ 4
T GeS/ = poqocezsd ITHLS o e o . o
. d T Ev6ozognT | | USRI N R S I N
L 2T XM go -4ozezs [} I T f-Fell = |- —= {TEL |75
f EONEETR I TN AL 1 N I I IR I -2 B =} 2L |59
N Y & I - | e B = =T 2| Tse
_ . lgser | gar| 27 | L2T | E¢ A ,..WM.I ST T
o _ LloLeri—ozi | 92/ | €eze/ 1I.WM.!..-.“‘ ) LL_ L 03T
— . | EECETI GET Oe/ /eI [TEL I AL T GLT] T5eT
- T TE | €T | Hel [TOR |7 | Z7 [ 9%
| Closer| Ser [T Fes | 9T | £X i A -2 . 4
T =0T o8] | ol | okl | 4a 1A e T
_ - _e 10 LOl | LU/ | S#I T ER/ 166 | & Lo | s< |
- g Nl_w.w..\w,\ﬂ IMM\\. ~ N.M\\ il l@,\\. INNN.M.. NO1 | Zo/sT| o
gEle6PI | 60l | OG] | 4b# 126 | _Ze | g2
e e tC2sl | 6b/ | 65T €M | Lg | 20| T7or g o
e B2 T LS S| IST | OST | FrT | ee |6 | war | 5e] =
A TTHINCEIZ T G sivd | g 1€ L] et/ | 6571 1 087 [l | Z2¢ | B2 |~ o7 ]
. aWvs MMMM_ n.o.moNQNn t$o moNvNB m.n-\QNQNN WO.AONQA Vo.mQNoN Mu.m.ur,v.“\. {14) GNY
SNYVWIY 0 e - S Ted .. G L
"ON ("9md aA2Y) - (453) 1531 | 1831 1531 1H" 1INV
. IV | = (3P) S507 HIVd | (WoP) ¥R aAJ8 ] "umx
‘Ld OB/ 13A31 vIS IA08Y LHIIIH LNV YAIY _WO#7 11431 ¥3S 3A08Y IHO(IW ILIS LN
C T2 A 557 g IF = 453 ap €S9 =2 + L (*33¥ + WiNX) SSO7 318vI W10l
49 SISSUT I W L/ ECQ 4 FTE/ (034 + wi) NIve I Wil
7 py STV TINH T Zg £0 |7l T T TN oo ¥3A13)3Y
P4 9Ad HIHX LN P E0 | G mrE |FE SoisAoh ¥3LLINSNVAL |
?mw_.m%ll.?m .?\”_.53 va._wwwwﬂilz_ 5 Ly AL e NOI1¥301 . 3us
cui BEE7 WIS . 14 ‘LW ANV 3115 COTW ZHV S 57 0344 4340
(TS Ay, £ 3w 133HS VIVQ 1531 A




PROPAGATION PATH LOSES ,
DATE : 4 fEBUUAFYY T2 TEST RUN SN 72021.1-01 &2 L OL
PATH ! WAYSIDI. ST MNo.19H TJo £coM HEAAGD! !
| OPER. FREQ. 1 271.4 vz g;sgg
| : o3
1 AN R R RN AR N R RN R N AR NN N ’L
1 100 3
E [ i 1 ! 3
A ; C 7
110 — : | l ]
~ | 1 | ! 3
E o — : | ; ;
f o O ; | | | | E |
120~ ./L. ] | , I E I
E RY) 2 i | | ! ! E !
o | T 3 ,
p O ™ J _ i :
Enao-_J I | ! ! | ::i ||
x ! ! | i B
140-+— ; : | j g
< i | | 5 I 1!
£ < i | i ! , E l!
o | S e /|
‘ [ ! | ] i : = N
——e— . | 1 ! ' : 3 1
i : ' i ! 3 i
160 — : : i L ‘ : ‘
! | | ! | | : .
| £ | | . ; ]
; E l | i i 3 |
| ! 3
Ll e i Lo g g gt 3 |
© 20 40 60 80 100 H
| ANTENNA HEIGHT FT. ABOVE GROUND ;
,:':
!
i
119 !

© e -




b
;
TE17 < —€0 BP0 ONT ) - T
BN TELI 7S 2714 I R S N
T ¢ a— Nw..ﬂ\lwnuu-idkw-%i: R O D e | I B R ’
B2 it 2 2 3 770 WS I I I N SR R S R v
TOTIT <— Jotizogl GNI | Ilo..ﬂqiwﬂ&.jl,ﬂtlllim.mﬁ.l Lr - N )
B ] _{zlolay Zor| - Lol | Ay | = Z¢ [ o9 i
2 | Aol | Lol | - Bo/ {AF N N Y i
S0l | &5/ - Go/ 1 oo [ = <z [ or]
- e o7’ 77 - o/7 1 - s | r& | .
— — N = AL 2l @ - | E3 1ok |
c o gl | eir [ 777 [ %77 $2 | 99 =2 | $g&° [
TN E{E 2/ T | 1T | 4| L9 > | 55 o0& -
” — - cl o ZiT| 877 G/ 32 9 2A 42
s telegel| 221 | 227 ez | ¢ L £L | o2
B _ @rxr i cleg] 22l | 62/ T\wm\ 6L og 1l 7 S
ATV S S aap c | L2l |- 22t | f2y 2 2l | % T o7
| INNIINY DNTILWSNGSL | ¢ (Lol | Tzl | oz r2/ 2L | EJA S
. (8p) [€o-4,, |04, 1o, [€0-s, Ro-gia [7o (14) ang)
S . avsl s i’ Yoz| "o, rog| £ %0q,| Trete, |
‘oN | Thivd (‘¥Md “aADY) - (d53) 1531 1531 | 1S3L | LH NV |
ol B oAV = (8P) SS01 HLVY (W8P) “uMd -QADY "YIHX N
! 13 O 4/ 13A37 ¥3S 3A08V LFI13H CINV "¥AIY ‘4 © 4/ I3IAIN VIS 3A08Y LHDIIN 3LIS CWIWX :
! Gt IS 4°GH = d531= ® Q¢ = &' + EF (*23% + YINX) $SOT 31§V3 101 | | "
S5 SISSUT ITAVI- gp ©C0sr a2 A PR ("93¥ + YWiIWX) NiI¥Y9 "1hv V104 ,
ﬁ] 2oy SHIVD LRV H e 2 o7 NW\D\Q R R V27 hu\\\ Iveoy Y3IAIIITY *
0 AF A | g2 0.8 6L |HWorttr |67 FT1550M ¥ILLINSNVYL
(453) "uMd -sas -ainp3 |VEPL SISSOT| " TEPT o1 VENIINV 1S WA NO11VI07 s
: o FDIT WS U4 1M ANV LIS 3 ZHN 3 “1ag " D3 30
,.” [ s AverygZs #7 31V 133HS V1IVQ 1S3L -




— —— PR ===~ S T R S

PROPAGATION PATH LOSS
DATE : 14 FisouaRY T2 TEST RUN §/N:z20214:04405

PATH: WAYS. O SITE No. 198 ToECoM HEXAGON

- F(k-s
OPER. FREQ. : 27 4 MHz Shoes
) LoSS
‘ T T T I T T OO [ [ i g f
b V : -
4 100 =
5 . 3
; : 5 : : 3
| 10— . — ]
' i . -
! —2 i~ — = | | 3
3 Al | ] -
E'zo- = - X .
E .8 s/ ' | l | E
1 EiSOa : i } \ d
| - | | N 3
E X e ;
140~ 1~ 5 ; '
g ! | | E
- C'-. : ) { |
. ) i I ; 3
150 ; 1 E
f—— '( T :
E | i E
5‘60 - | ’J iﬁ | 3
‘ . —_— ]
I i . 3
70 ' ﬁ r 3
| .
EuuuulijxuluLUu AR SREEE INUR1 ANRTRENEEE

O

20 40 (~fo) 80 [=]=
ANTENNA HEIGHT FT.ABOVE GROUND




e o — A - _— a—
0
| S SRS USSR U P U — I R N D
y e e e e e - S S e e R it (MUY SN e e ]
b e T o e S I -
| BLAL — ro-#izeal ol | T T T T T e o
M T RO-P720ZL Ious | T ) 1 B N
| _SNI — " b0-%7207L INT| | e |~ I TEF T ETT I . ' 2 L
— Z2 | 0% 278 2L LY 1" Fe |09
) A N7 44 N T4 24 VA 0 Y A 1
22 A4 I T XA €9 [ L9 g
B EANZ 1A | err } L] 1A RO ]
- 2| VR 1. 871 877 | ') 69 | U5
Z | 6871 1e7 g7 1 oC &9 | &
21 r8i7T 4 oeel I el T OL ") ¢cg
|2 [ogerl "1 ser |Tker | T 44 74 T4
— =1 o827 el eer | oL 1 " e2 ]
I»Zio71ay | 2 | FeSl | 2/ | €27 1 T ¥ S o~
AT LNOL /3o gNNZINT | 2 | F8eT Rzl | 627 ~ 44 OX | or ]
SWILTINSNGZL | & (2T A2/ | 627 6l o5 | 21
. (ap) $0-p15, |#o- so- #9.4, [(13) ool
. dVS| sso 2o | aog, Faog " ey
SUNVWIY 2 Z| N
“ON . ("¥Md "0AJY) - (ds3) 1531 1531 1531 14" LNV
o | W = (8P) §501 HI¥d (N8P) “wnd "aAJd | "¥INX
14 OA/ 13A31 v3S IA08Y LHIIIH CINY YAIY "W D F/ 13N VIS IA0RV LHOIIH LIS CuiWX
64 57 p 64 = d53= ap Ot = €2 4 g2 (723¥ + ¥uwx) $SOT 3182 WI0L |
T 9 4 S3ISSUT IIEVI= ap 00 =02 £ PK (*23¥ + YINX) NIVD "INV ool |
T ey S W g oc [Lérxyg [ [Rensg wesz ¥3A13938 |
B AT YTy O Qn.w« 62/ | hgpp¥ | F67 3T SKON| T uaiiivenir |
:.-ﬂww-.wmﬂl..mz “AINd3 .mufm«mgq z_wu 1NV M.mmhmzm szﬁw: NOI 1¥201 s ._..||1
= At ‘14 LM ANV 3L1S 93 &orle D3 ¥
LAV W ETET-EN &7 Uve . 133HS V1ivVQ 1S3t
' <




PROPAGATION PATH LOSS

R i oY ST P

DATE {14 FEBRUARY 72 TEST RUN S/N:Z20214 -0f299

PATH : WAYS D SiTE No. 196 To EcoM HexaGond

OPER. FREQ. :1229.5 MHp

-

RN T IIII1TTF'~I*TIT;TTFTHIIJ;
C | ! 3 feEE
3 | 3 Seaca
3 1 tess
£ 100 | q &s.2
3 ! - o8
3 | 3
110 s s
3 a —4'/"/ E
EIZO" ‘-—fﬁ/ p
9 ,' NV' =
F n 1 ' E
3 o =
EIBO-_J ] I E
140~ - T
3 < | E
ol 3
3 | 3
3
160 ; 3
: i ! 3
: 1 9
& i ; .
_ 3
JINTENTES RN AN SN N N E NN SRS R NE T SESRERNRE
(®) 20 40 (Vo) /700
ANTENNA HEIGHT FT.ABOVE GROUND
123
- --*—*'-*"'“m-w—‘ww il - v
AU e g LR TR AT RS AR S ACTRY B U KT N RS TV TR IV TGN P  GT U T N TE T TT  I

’;

i




T A e e =

o S g SISV 11avI-|

I IR ] I _ M
e . - - N I —
R . o EREEE EE S R .
..I.WLWI&.\ — GO-FiZozL anF | [ o M ..l ] T [nl. B ll.l. T _
O LT =B PIEOIL ANGIF N N T R N _
N BT g p A ACAER A WS/ =0/48 N 2 R N A
_ A E ) S Y72 -2/ A e e L
) o e AR 2 L0 N 7 74 S 1NN L Gl
. R AL/ B 7728 7L N - 40 L
) T |z et -ll- ¢/ | LT 149 AT
B R aes// A N WVAVZAL W Y V) N W A 2 B __|_op ]
2 | _~77] INawiia INARNNPL s
Z | ~eg7/ |l ez g77 _ oL °v | ©&”
R Al L R YR - T N YA N2 I
- - A P R W28 27, —eZ [ FL| oz
. T IS ELYET AL A W g2/ ger (T eL_ |~ gl | _r7-
o AITUSIIIA gD | (Se57 2/ 227 c 2/ |7 077
i NG DIV TETVERETT 2 252! s2/ | 27 ||.-UN|.. - nnwllWl‘
) 4Wv'sS MMM“ ¢ Q.\#.NQNN 80 \\Nv.v o .\\Nu~ 42 .su\uav . (13) ozmr
SAYVHIY , 10 - ‘4 i ¢ 4] 3noay
- ON Hivd ("9ne "and¥) - (d4s3) _ds3it 1531 1S31 T i1y
. L v = (9P) sS01 HIVd | T (wep) “wma -aAlg "4 INYX
I,.ﬂ..li.o.m,\ 13AIT ¥3S IN0BY LHIIIH "INV “¥AJY 4 O#&/ 13A31 v3s 3008V 1H913W 311 “ULWX

Or 7S 2 P = dS1=

w7 =Ry 4 gy

(7334 + wiix) sso1 375vI wioL

b EN _.u uuwclJ

ol DEE 7 11uvis 14

dALLIUsSNVYYL

—_—— —d

p w 26 =2+ 0% (334 + yiX) NIVD “(hy Fv0L ]
oG SIS TInve+ 8/ 27/ LbE/-1 R ) \Bwa.«\\Eouw
T f und T4INK Py o4 62-1| Wwortt | 66/ Fo/siom
mu_val&}&. "SAS “AIND3 ﬂd?wam<u NI m.mvlnl~.._.lz< 3dAl J WX I NOI1v207 318

—_————

“AH ANV 311S I3y

ZHyy S ‘g2

T 0343 ¥3do

*3iva

2L 07 $7

133HS Vivo 1531

——y

———— -
T e S e e e - g ! e

124

-rs mp e e - -

LIRS S T g Ty

e e



9
- -

PROPAGATION PATH LOSS

DATE :14 FeBRUARY 72 TEST RUN S/N:.J20214 - 06407
PATH : WAYSIDE €i1TEr No.19PB To ECOM HEXAGON
OPER. FREQ. :_223.5Mt2
ARRRNR RN RN R RR RN RRR NN AR NEFERNEEE
a IE
100 : s T : =
M - 1
L | I : ! - l E
: @ | f ; =
3 : | A ! 3
120 O A= /\{ - —
E o N | | | | E
S-S D N R R 5
| i : 3
F150- 5 ! | i ; ; ;
4o | | | | T
T ' i | . E
o < ! | I ! 3
E c 1 -1 ! ‘ T : 3
ElSO ! : ! i , E
é \ il L E
E i ; ' pu
£160 ' ' : | !
f T N R
3 1
170 T
E s bt b b b ILLL;_[Ji!.':‘
© 20 40 (e} 8o joo

ANTENNA HEIGHT FT.ABOVE GFOUND

1

FREE
sPApcE
LosSS

go2d8




[ R I B I D AR IR D R R
OV I 4 I e SRR ) ISR .-;
bl = LO~ IO UNTY | T I..Hllnf.l.lll T |!i|.Pl.M..||:M I
| AEE/ - Lo - F202L ey T T T . ., ]
(eI =90 #1202 oI | TZ |\ A LIT AN LI T TR Ly TR
T - - | R4 N A A 9 MJL oo
- IR -2 TN Y 1A R WAV 745 SEN-Y /AN N & 2 ) Y
) 4 A N - A 149 L7 el
_ e z L2 ST LT 99 | L7 [ AF ]
iz oo/ o2 cei oL |~ 9L [ oF-
N SN 27 27 24 177 1 3¢
i 2 Feerl AN ZTAN - .m 7L | og
_ 2o’ o2/ ozrj” ol ol 22 ]
— . |25 o2/ Liry oL [9 | ©72
— - 2922/ 1 cel | 227 2. 2L | 1
TI2IIGT1G R776INCITIOH | Z | 082/ ver | F27 | L PL | o7 ]
SN ot IS NeE T | 2 [ G sll T 227 | sar Y rL 7]
AWYS anw N?tmo& w?‘\mown e »cch w?t?& A%wwﬁ
SHIVH .Mu HIYd [ g caade) - (4s3) 1531 ISIL | IS3L [ IH"INY
_ NV = (8P) SS01 HLvd (W8P) “¥A3 -aADY | " Y1HX
‘14 OB/ 13A31 v3S 3A08Y LHIIIH CINV "¥AIY ‘W 0/ 13AIT VIS IN0GY LHII1IH LIS CHINK
Op 757 2'6f =ds3= @ 2 = g1 + B (*33¥ + ¥1Wx) $501 318V WLOL
LT oy T AT IS ®w 26 = 2/ + o (238 + ¥INX) NIVD “INV I¥10L
. cc SHIVITIRV3 g7/ Z -/ terdte/ T | _\édm.\xw\‘ wocy ¥IA13038 |
TG EA ahd DN 77 . o3 62-L | worts g6/ I7/5AyM ¥3ILLIWSNYYL
) N,,m.ww:.mlmml.mm. ‘nind3 jUEFR 503507 i 5 tiny ﬂm_._uwwﬂ b NOILYICS E
s L E T Tuves 14 ‘1M ANV 3L4S I3¥ ZHW S 622 034 T¥ido
=7 &) A rg #7 3w 133HS V1VQ 1531 -]




PROPAGATION RPATH LOSS
DATE .28 FEBRUARY 72 TEST RUN S/N? 72062,6 -0 £-02
PATHI_WAYSIDE SITE No /98 To Lcom HExAéo

ORPER. FREQ. : 37/. 4 MHa

SRR RN R R AN R A AL RN LR RE
E 3 seer

E‘OO e J SPAce

- // : Lo5S

11O /,-— -

5 o / E

C O / E
JZO\;# R 3

3 "N =

3 S} =

: o 3

E130-__, 3

E X 3

El4-0~t— : |
4 < E &
4 c = ;
§ISO 3 '
: 3

:360 -

- | -

E [ 3

: 3

el L Lt bt b et rartil g 11 11

° 20 40 6o 8o /60

ANTENNA HEIGHT FT.ABOVE GROUND




l
“
{
{
m
|
i
!
W
|
!

3560 - TO-9170TL  TwF
v S60 - Yo-9/t0¥l  _LyVIS
£b50 - (D-7/T0TUL GNZ <~ | o-tor z 0/ o0/ b5 s £7
T | ogo/ gos €ors 55 5 o3
T\ osos Y $07 LS & | s
T stor 70/ g0/ 7 75 | 98
T\ ecar g9/ Lo/ 09 s | 5%
t | sgor §or §or ki 02 | 0o%
T | Ss60/ arrs o/ c? /9 5¢
e | o zv 17 s/ 59 £9 0¢
[ [ I 2 51/ b1/ L7 tE Sz
T 087/ ér7s Lr7 /7L 67 oT
| o417 o/ 8t 4 0L (Y3
| o7/c/ T/ T/ £¢ F 23 T
" Tt S8/ &r/ Py 23 - 2
, (ep) ) a.y oy /o 14) ONS
SVHIY I sson g 0oy, o | 7 Eoy Aw\,vo“_«
i : -oN | HAVd ("¥Md *QAJY¥) - (dS3) 1531 1531 1531 |lHINV
"IAY = {8P) S$SOT Hlvd (HEP) "¥pd "0ADN "YIWX

*14 ks I3A3T VIS 3A08Y LHDI3H "INV "YAJY

PER QW\ 3A37 ¥3S 3A08Y LHDI3H 311S “YIWX

:31va

Ef Isn SUpw=d53= & 99 <= &' CT 4€C (*23Y + ¥IWX) SSO1 318V WI0L
@7 &  SISSOTITVI- @ 0/ 8 = we+talo (739 + ¥IWX) NIVD "INV W10l
ar'3 SNIVY “INv+ T A 46/ vy i oIl o Oz ¥INI 3D
T EE “9hd 9 IWX Ay al-9 dows |" WEFPEE | 86s. FTSIVM ¥ILLIHSNVYL
(453) und -sis -ainva |(PLFs0T]— JEPL [ VERRDY o NO11V207 s

‘swi__OFBO__:1uvis <33 T QM CINV 3UIS GO T W E7LE 03 ¥
LA/ AXIVNNGT = G/ $33HS ViIVQ 1S3t

128

. x

o AR A | St




PROPAGATION PATH LOSS

DATE :leFElRUARY 72 TEST RUN §/N:t2a21e-0304fas

PAT

HI WANSIDE SiTE NoiSA o ECom Llexagon

OPER. FREQ. :829.5 MH~

0

AR A N R R A R N R
. | : 7

z | T
100 i _ — , : ) .
3 p | I — i l E
Y NN T i ' i E
Euo——-.——-;l‘7./L — : i I ' ? ]
d ! ! : ? R

Py ; T- :

- . X ! i s
120 '~ : , ' =
~ | 1 L ; 3

! —"F Iv . =

T ! i | i ;f :
F 140~ ~ L -’ ; ; ]
: < | i | | : =
3 QT ! 2 ; . 3

E18a— | ! i :

150 | — T
- — i | E 3
E | ! : 3
£ 160 _—- : 3
E ' { ! | 3
= [ ; i 3
F 170 . ' f I -
; ——
NSRS NE NN NN U NNINANE Y REEREUNEESUREE
20 40 6O 80 100

ANTENNA HEIGHT FT.ABOVE GROUND

FREE
SopcE
LoSS
85.248

4,"

) iy
[ S U

o s e it o=
a5 —R s




SRR U AR 24

130

NS Y ASrry -1
RS R I LY A glegder| [or | €gor
s \Lz20]| €0/ | &
S o AT 74 I 27 1A
€ [ g90/ Lor
e el o30]| 697 | BO7
_ "€ eLol| 20/ 807
e | £50/ 20/
c|Lvol)| Lol
. clggol| bol | 8§80/
- s\ LElly g7 | A7
_ c |6/l OZl | oZ/
e ...ﬁ,.n T2 | L77
¢ L6l ozr | ozl
. Amvv hQ \\\ \\0 >,
120 AY 2=
SHYYHIY 40 mwm“ A
“ON oAy ("4nAd "aAdd) - (4S3)

= (8P) SSO1 Hivd

F— e ———

hummw\ T3A37T Y3S 3A08Y LHOU1IH ° ANV "YAIY

S = d53=
SOT I7aVI-

e 9'c = 47

’ cvl.N! SHTVY "INV +

"diAd TdLkX

A 7 0.0/ 113Y1S

(453) "MRd "SAS ‘AINDI

e

e 92~
ez/ L&/ -1
08¢ | JolE
l-.,%dz FANI LNV
NIVS * ANV 3dAL

[RSUEUSRDESEEY

14

Tl LD nay sy B i

14 OZ7 13A31 v35 2ACSY LHOI3H 3LIS HLUX
(*33% + ¥1X) $S01 318VI T710L |
(*234 + ¥IuX) NIVD LNV 1710L
2&2\\@\\ (220
O

=02 + 08°g-

WP 4t

||J-J1|Jamﬂﬂ
IRX

*INY 3L1S I

1334S ViVQg 1S3l

TR

= D3y4 4340

TH £ 622

[



PROPAGATION PATH LOSS
- DATE s LEERUICY 72 TEST RUN S/N3 Z202:6.28 077 0¥
PATH L WRYSIDE S, T Na. (98 o £ECOM [HEXAGON

J ’ OPER. FREQ. s t5¢SMHz
TV PP E v e iy eyl yrevepiveestryiit] lﬂl:
100 3
E | < ;__\
. E / ‘Fr
3 110 pZi 3 Saece
i - - @D J Loss
20 C Aak/ E
4 - - -
E Ty) / =
3 w — , 3
304 3
3 g 3
3 " o 3
F K40~ - E
| E -4 3
3 o 3
160 s
) 5
§J411 Lt it gt e i ittty b vt L3
o 20 40 \ 6o . 80 Tolo)
,ANTENNA HEIGHT FT.ABOVE GROUND |
131




e R

TEI7 - 5 crovel QT l
S/ - 20 ozl LIS .
L2l — Loretraozl SNF T 1

el - leesrePgl 1V

Cr// — S0 9/202L TNz €| &7 o7 Ho/ | STol | Z9 /o 29 1 €9 |
| e | € ‘°0/) 90/ 907 Lo/ [&7 2 oL ©9
a e |c g0/} 2o | Lo 077 A oL gL XY

s |oJir | o/l /77 | 277 g L ) O
N EEYL 77 e/l L7 A 2L 0Z SE
e |12/ ) g2/ oz’ 22/ z R 23 oA [
e le s/ 5/1/ oz7/ &l X £A z8 Se ]
elarzy /c/ 227 ozl! +J ok 24 cg
glo2c/ | ¢cz/| ftez/ bzl | B8 LR z4 S
g looel] L2/ L2/ &z7 [ oL Lg °Z 1 .
clgezer | &2/ e/ ZE7 | 26 [ &S (& S |2
l eloé&z/{ 227 oL/ el cg e6 £o | T of
: w03zl | B2/ | T2/ 1 2771 76 | 2¢ ¢ - 3
(sp) Lo a9 < YR Y 50 .o
s IS O il e h ) i ey ey
SNYVH3Y 30| .oy 3a
. . oM ) ("¥Md "aA2Y) - (dS3) 1834 1531 1831 JH"INY
Inv = (8P) SSO1 Hivd (WSP) “¥Md -OADY TYINX
‘t4 5/ 13A31 VIS 3A08Y LHUIZH CINY ‘YA ‘14 . OFH/  I3AI YIS 3A08V LKDIIH 3LIS MIWX
O Lg = ds3= @ 62 a2/ + LS ("33¥ + ¥IHX) $507 378vI WLI0L
g g 30T IWV- 8 /' 0- = €0 ¥ % O- ("23¥ + ¥IWX) NIV "INV W10L
/O — SNIVD "iNV+ =/ S04 ‘..Mmm\..kuw ~--- | X3 weoz ¥3A1373Y
T IE W K| 7o |y | v [Vagess | G87 30| ikl
[ T(453) ‘¥Ad "SAS “AIND3 NO11V201 s
"SWH__S2// :1uvis 44 TeaM tUNV 3MIS CI3Y ZHW S g/ 03 "¥3d0

- ——

>/ "3RS o/ AV J33HS VIVG 1531

R e At TS —— e e e e - S 4



P T T T R

P A

PROPAGATION PATH 1LLOSS
DATE : 11 FepruaRY T2 TEST RUN S/NtI20217-02,03¢04

PATH ! _WAYSIDE SITE NO.9 To ECoM HiEXagon

OPER. FREQ. 11545 MH2

T T T T T T T iyt NN EERE
| ! e

E | E
EIOO ‘r =
E R i
110 t =
F ] E
o ! ! :
F 120~ g , 3
E o : = E
E O | IR 3
:lso—._} : , ! : ¥

L , sr/':' i ; 3
EI‘I-O-»-:E s el | ! } E
F - ! ‘ ' 3
—3 // — | 3
o | { !
: 150 b } 3
3 L . _ : E
E I , 3
- 160 — | ‘ '
s 1 ' i e
- | ' ! 3
3 7 1 ; E
- 170 | =
F E
£ RENEENENE SRENE EENTE SRTHE SNEVE ARAN SNTY 3
O 10 20 p{e) So

ANTENNA HEIGHT FT.ABOVE GROUND

133
r— " R g




, _— ———- ————— —— —_ - - - _ —— - -+ - —_ - e = | - e
v . — - —— — u— -—— . -——— - Tlllll —_— e e e e P ———— - - — —— ——— e —— - —— - . - — - . - - ————
, y o LSEN = pomtiierl e | T TN T T T T O [ A D
. LtE! ~po-Lr2os LouLs L . L 1 L )
gl - EO0 T T aNT ) o
m A ETT I € o {iZosl Il -l.l. o N D | ]
T olI T P0-2izezL oNT | - 2¢T TECi [ 2¢1 Jnm.m 12 | ¢z |"B8zZ ]
L ot . I O o N N o
d AEi 6 L o
| T 1 2Pl T opT | ObT o6 | 28 [ 52 A
, T - epl | oV | 26 | %6 | ¢z | & 7]
: [ N R R = 11 | 6pl 26 66 | i35 | 7
o 1L76vT| 6bT | 651 OGl | /s L6 | 36 =Y4
ﬂ I e TR A0 oK 0 - - - T
T T TIe el eel T 6T | ol [T 48 T Z8 |25 |67
: N o o |e9el| Let | 9¢i 9¢ | S8 | Tvs | o2 _%z
T T | AECIREIT 1 0-¢r202L WAY {2 jeeel] cel] zer | €€T | o8 o3 3 |" s2
. (ap) vo-, €9, 20-, bo-¢, go-1) 20-L1, 14) aN9
SHYYH Iy &Nw $501 ‘ o2, °) Zos, oz i N.& Au>vom_<
-on | Hivd (*¥Ad "GAJY¥) - (dS3) 1531 1S31 | IS3L | IH' 1INV
IV = (8P) SSO1 HLiVd . (W8P) "¥Md -aADY "d 1N X

'13

L,.Fl\l..dms.u._ V3S 3A08V LKHII3H "INV "YAIY

P ot/

13A37 VIS 3A08Y LHIIIH 3115 "YIWX

134

2,35 R = dS3= @ b&'72 =2'M + L2 ("23¥ + ¥iNx) $S07 378v) WioL
g o SISOTImvI- @® [P/ = €0 + pp/ ("038 + YINX) NIVD “1nV IVIOL
LA/ SIVTTIWHT 7 gro |7gusaEr NODYXSL) W23 ENERED
o gp TdAd TYINX VI Y \,\w\um%m‘l Wwoptt | 6 IarshumMm 43LLIVSNVYL
-..Qmu.vlﬂn..m lm.»lmqma .Quwﬂm.mwu.mq_ z.%mﬂ INY <|_““|u.m.b._..ﬂ¢ ::.n d NO1 LYI07 u.:mil
|:|.W.|w.|wNinuhﬂ<Z ‘14 *lH "INV 3115 °"23¥ 2l L N *D3IU4 "¥340
BN S5 27 v 133HS V1Va (531 =

g v ——
RN _— -




PROPAGATION PATH LOSS

DATE : 11 FEBRUARY T2 TEST RUN /NI T20217-905406
PATH ! WAYSIDE SITE No.9 To EcoM HeExAGOoLS

OPER. FREQ. 11545 MH2z

1 ARERNER RN ITIF.’HFHHI.'T'U;‘. FREE
E l ! i i 3 3cE
: i : | T Less
. : t ! | put
1 00 i ] i <
F ‘ ‘ :‘I 1
L - | ! -]
110 —- i v 1 | =
o ' l i [ | E
. a ~f +
: | | l ! 3
120 - . ; : 3
. E » | ! ! 3
2 8 i i | ; E
» 1 : H i , f s
150 ) i = | : E
L l I/j"_rl H 1 -y
o T M T "
: I | /; ’ ] : 3
El“'f_ 1/_< :
o < -} | ]
N i 3
E ! 3
E.SO | E
r . o
2 3
=160 ]
: | | | E
E 170 | :
I | |
C | i :
1 . ! : 3
Lottt ettt e it b IIJJJLLLLHI~='3
@) 10 20 ' 30 40 y1®)

ANTENNA HEIGHT FT.ABOVE GROUND




T

e *114 RPN 4 T —— T
T
U N . -
IR L B A A2 4 B D R D D R R
4L RN TEATA2AP L1 o) I R D B R A - =
| Geb ! u_u.-..\wo..thQJm..\.l N\vw ] T 2N .mm_.w :! _HWOA.U ST B
- ] N I 1 BBl JOVI } " |7¢6 |00t | gl
_ 41 lsel | Lel | Sec | e [ %2 7
..... _ [ [ 2el | 2€i |6 |26 sz -
N ] _ eel leel |~ €61 €6 | 0¢ |
2 | S o0¢l _oeT T 1etT | S6 e | T
= gL el e~ 1 26| ee e
| Yl ect Sel | vei __S6 | Pe [ 52
b [eocT LeT I Zer | T T& |76 o5
e 6¢ L |21 | &¢/ 11_104'®0 | S/
|~ vieebl vl | eor 2ol | e€ol | o/
" (8p) 77, 59¢s oc. S0 L
as 2 0 ¢ (13) ang
SUYYHIY s0 | %0 "% A “y AR
on | (‘YMd QA2Y) - (ds3) 1531 IS3L | 1531 | 1H°INV
_ _ v = (8P) $501 H1vd (W8P) ‘8nd ‘0% Y IWX
'Li G /-7 13A31 ¥3S 308V LHII3H 'INV ‘¥AIY ‘L O/ 1337 ¥3S 3A08Y IHOI3H 3L1s -avx |
@b 6 (e = 953= i 62 =21 4 L9 (*93¥ + ¥yuix) $501 318v) i/Ll01 |
| L5 SISSOTITVI- ® B2 =¢0 +85Z (*239 + W1NX) NIVD NV 17101
A -2V A N D L YT
P4 TaRd YL LS 52 | WZang|igrve | 6 Farskopm UILLINS WAL
- _(4s3) "¥nd “SAS "AIND3 1893 v Liny]  VaRAY b NO1 1¥207 s
W O£ &7 awvis 04 tIW CINY 3LIS "33 Zhiv C B D343 4340
| 2247 AYORYZZ7 (] 11 133HS V1VQ 1531 ]
— S—

O
™
—~




! 1
}i :
PROPAGATION PATH LOSS
DATE : 18 FesruamyY 72 TEST RUN S/N:I2021%-01{02
PATHI_WAYSIOE SiTeE No.9 To EcoM HEXAGON
OPER. FREQ. :_(945 MHz
{ IRRRERERRRE RN RN RN R lﬂTHl_l'lfnﬁﬁ..ln; FREC !
7 - . ! : d sPacE
] 1; ': 3 cess ”
100 , 1/ :
3 | | ! 3 {
| : L :
i ;”0- I |f ' 3 i
o | ! i | 3
} E'zo' ? H ; 1 1 | -
E s : I ! E
PR . | '| | I
150~ f . ; T + —— \
-4 hmmndll ! ' ; =
|4-o = Pl ‘ | | ' ]
L - 3
| L 9
E Wt | ' ; 1 ! E )
E'So - ~t 1 3 1
= \ ! X 3 .
E - | : 3
160 , - l —
: I
170 ’ R T e lj
_ i b HIL]_JHLHHL-q ‘
| e) T 20 30 40 50 |
ANTENNA HEIGHT FT.ABOVE GROUND _
| '1.
|




—

T e T ST s e - B B I | - T T rT T - _ -
L mel e ooyl ANy T T - ) ) 1T ¢
_prol = gedreviidyes T T AT T ] IR VR S
800l T /-l Z02L INT oSt Lagl 26 | £G6 | L
. A B | EPI 26 1 Sse 1 ol

e _ 1Pkl 1 ebl | 26 | 16 | 5
— o . 6cl | 8¢ LB o | g ]
............... 1 | cel T ¢cel & 12 | &2
——— e S E— -
P lsee! el el 25 13 62 _]
_ | |oEee! ecl [ e€1 | _ 1B 1 18 | Ss2
T o == 1 _ |6 gl BEl L8 | 28 | o2
. i T EERI (Sol | 1Pl ee | &2 | &7
i o I leLer 1 OST [ ST A6 £6 | ol ]
_ . pl8ebi 151 PR ¢6 76 | _L |
. (ep) 292 o2 20- 12.4,. L4) G119
— auum 5501 2oy, 205, 44, 2 %«N f,vo?
“ON H1vd ©("¥md "OAY) - (ds3) | 1531 1531 1S31 [ IH° 1NV
S IV = (9P) SSO1 Hivd (W8P) "¥Md "GADY LD
‘14 G/ 13A37 ¥3S 3IN08V LHII3H "INV "¥ADY ‘4 O/ 13A3T VIS IACEY LHOIIH LIS TMINX
& MRl G = ds3s @ LK =2/ 4 L'§ (234 + YIWX) SSO1 318V3 - ‘101
& D 5501 3T87T- 80 L'P/=¢go + £/ ("33¥ + ¥INX) NIv9 Ly GvioL
L w2z | g0 | TRRNONEl. | Mere e A0
O Ffs M T¥INX L PR 2 NI\ HELP PP L ST/SATM 431 LIHSNYYY
(153) "¥Rd "SAS "AINDI (P89 o7 MR A ™ NOt1¥301 s ]
o G E6O. I LUVLS S F IR U0 U2 TUL Sk THUW G E G/ b ¥
RPN 42 =T W o R JU 133HS VIvO 4S3L
i e e




DATE : 18 FegruanrY 72 TEST RUN S/NtI2e218-03¢04

PROPAGATION PATH LGCSS

PATH ! WAYSI1DE SITE No. Q 7o Ecom Hexagon

OPER. FREQ. : 15486 MH=z

T T T [ VT T I T TT T TR T[T T T TTT TT ] Hutllllgrll;;
F ' |

100 — { =
3 | g | 3
L1110 l i— i e
—— @ : : =
c o I | i 3
F12o- : 3
3 W ! | i =
50 O | I
3 o |

!30-_) Mﬁ | E
: e L | E
140~ 1~ L 3
« < | om—— 3
: o 3
3 | 3
ElSo ' ‘ 3
s i 3
: -
3 ! 3
5 | T
gl'rO | | _5_
: ' E
LI At L e vttt e it redeaty ittt lLll.JLllx-j
o Lo} 20 30 40 50

ANTENNA HEIGHT FT ABOVE GROUND

Loss




- S i

s —————— s - — —_———— _— —_ e e — s F—— e e e —_——— —
I I.WNQI\M\N...NVNQNNIGIIM T i T - B T 7
____L¢ol = bO-Ficee grus| | o N
T Epol — gosrzexsexy T T T T HT L op T el [ o9 [ o]
— ] — N _ OF1 1 Lg) _ 901 | L6 | G/]
: 3 e _ _| ®E!l Be) 8¢ | 26 | oz
S I N o cel | 2¢0 | 6 26 sz
—e 1N oel_| O€el 66 | 06 | _og
— | 2lowely | €€l eel” €6 | t6 | ee
— e Slel | r4 geT 26 €6 | of |
I 7] Oo%el| _EEl | PEl £6 | v [ s
n Pl g7lel LeET T Lei 16 | 6 | o7
o . P e oviIl 2%l ool 20l | &7
Pl eyl ad | 2 a col | Hol | o]
awys| {8P) o815, |€%-¢ bo. €25, | (1) ano|
SUYYHIY 0 | 350 ‘2] TPy S M R
oy | Hivd (~4nd -0A28) - (453) 1531 1531 | IS3L | 1H-INV
e v = (9P} $501 Hivd (W8F) "¥Mg "GADY [ i
197 TS B/ 13A31 ¥3S 3A08Y LHOIIH "INV "¥ADY "4 O7 /13031 V3S 3A08Y LHOI3IH 3115 HIWX |
o4 50 b kL = d5im . 6’9 = X 4 L9 (1234 + ¥iNX} $S07 319VI W10t |
e \Huﬂdwl_ ITev- w LT =g0A4CT (239 + ¥I4X) NIVD "INV V101
A2 U VA Z .y g0 | ieeel NooYXZH wes3 ¥IM13034
ll”a@l.\“ “dMd TYINX 2N S°Z | GADNE | et AEEA] ¥3ILLINSNYYL
(4S3) "uMd "SAS "AIND3 L T z:wwzhza BHAA R NO11VI07 s
ol SSZO7 s ‘14 ‘W “INY 3LIS 23Y ZHW T H &/ O3 43d0

DLl ATGNSEZ/ O/ 3w

133HS V1iVQ 1531

140




PROPAGATION PATH LOSS

DATE :18 FEARUARY 72 TEST RUN S§/N:Z2021B8-05¢06

PATH: TE NO. O To Ecom HexAgon

OPER. FREQ. 1 3Tl.4 MH=

e et iy Ty e TTFF[IIT[}[TH‘I]I:

INE R EEIN

I ARERARE A1

¢

LEALG 100

|

PATH LOSS DB

73
o

o
o

3

dabiivaateertlagar g ntthpagadagg Vg o de oluatouadu

A AR AL A AR R R R RN RBRERRARAGAS

LLL L Lt i ettt loriadptir

NN EEEEE

| [

o

10 20 30

40

50

ANTENNA HEIGHT FT.ABOVE GROUND




L T T T T R e ¢
— e T B R — -} — S S-S
e o e L 5
- e — - Y SN [ — U S ﬁ,.
| oZ[/ —Bo-Fizoz) av| T | — D | B T 4
7 Al EY V227 222 B I I I I A
_SE/( g0 =820zl ghT) ] 1B zir SL [ BL [ 0/” _
..... o _ all | o2l _ 924 AL | gl ] ﬂ
_ 1 . g2l 22| 04 ok | ©O2  §
s 1 K=ri ozl 4L IL | s2°] !
T ST | SIT 2L [ gL | o] €
| I A =R AL S| 811 €L sl | 2z&
— ¥ A 2 XN cl AR AR
T | vlooz] c2l o2 ZL L 172271 o
_ . | wloegzi| b2l | €21 I8 og | 02~ 3
- N Pl oozl 12t | ocli gL lL o/ ]
1581 Gl . oz =Y 24 o/
. (sp) 9°-8, °-8, °c -4, 50-81y | (14) QN9
$HYVWIY muuw .uwﬁ . v %z, %o "y 3nosv
“ON " (e zzm *GAJ¥) - (dS3) 1831 1534 1531 “1H" LNV
_ 1 MV = (8p) $501 Hivd (WBP) "WMd "GADY | "¥IWX
“14 Q47 13737 v3IS IN08Y LHII3H "INV "BAIY “1d me T3A3T VY3S 3A08Y LHOIIH 3ILIS “YIWX i3
Cr TSI 4 4 = ds3=] # Q' =2 + €72 (*23¥ + ¥inx) SS071 318V) WL0L i |
9 335807 VI @ O F =O2 + 07 (339 + YIIX) NIVD .Pz”\.,JSEJL
C 5 SNivo 1N+ c 2 o2 |Lel-LlY o NeDVA2H oo = ¥IAE323Y
R IR z-2 cZ |LeTLVIugppl | 6 32 15AUM YILLIWSNVYL
(453) “und sss -ainp3 [(SPLESSOTI™ ) TEPY | VARIINV | W WA NOJ 1V207 N
Sud_ 6 &// luv1s ‘14 "L CANY 311S “93Y ZHN P ILE 034 "¥240
IR NS FEE K- TR 13345 V1VO 1531



DATE : 18 F=BRUARYTIZ TEST RUN SNt I20218-070F§ 09

PRCPAGATION PATH LOSS

PATH :_WAYSIDE SIiTE No. D To ECOM HEX AGOM
OPER. FREQ. :222:5MHz
, - ‘ _
ﬁ]ll‘l.ﬁ!llll N HltﬁllTlIllI[Hl,II,lm,I:HIE L
F : T i 3 SPacLt
g | | ] assu8
EIOO T i l : E as.
S | ! l i 2
: N N —
E110 | i -
3 ™~ | : 3
: (80] ] B i : 3
3 o | | 3
120~ ! I . i -
3 K] { } | 3
T - I
C | | i 3
N | N
F140- — r i 3
E « ! 3
- Q ] i o
F 150 f 3
. i 3
- ! i 3
[ : |
=160 ; ‘ : ]
i | 3
E r l | =
E 170 , 3
: , 2 - E
b= I -
gt bttt d et e b bbb e ua
o 10 20 30 40 K]
ANTENNA HEIGHT FT. ABOVE GROUND ‘i
L
143
. € Lt S T e '—‘v-*—"-—-ﬂ‘w-""'r:_v—r‘rﬂ—v—-m .
DAY, 20 EENASS G Ry, e A AT ST I ST RN S TR T A T SRV STy YY o TP TR DIV TENP PR,



Lo 81263l gy
—TGETEI202L i30S |
"= 25572021 "GP |
T ore [ = AV 31205, JaUIS

g/5/ — Llo-RiZed, GNFT

é
| §2¢c/

—~ — ~—

("YAd "QAJY) - (4S3)
= (8P) SSO1 MIvd

“LH T INV

(MgP) "¥md “aAy
13030 ¥3S 3A08Y LH9I3IH 3L4S

.|.hul,||.nU.&v\ 13037 YIS IA00Y LHII3IH T LNV TYADM

(14) GN9
3IN0BY

“Y WX
TYLWX

gt 570 524 =dS3=
SISSOT ITVY-}

("23¥ + YuWX) SSOT 319V) WVI0L
("23¥ + ¥IWX) NIVS ANV TV10L

SHIVY “LNV+ 70w<Xm: oS3

TWIN1303Y |

JILLIWSHYYL

| Wap bt~ & 3gisivm

(dS3) "¢Md "SAS "AIND3 RS

[Ep—

sy B CET :1M/1S “ANY 311S "I

ZAW mmeN DIYi .xuwo

2Ll ASVNNIIJ{ QT :3ive L3S V1Y 1538

—




R LT S——— ———" . l—

l‘.‘

i i e SR Aawae € oemt Shes Al aa

PROPAGATION PATH LOSS

DATE :_t0 rMaRe/ 72 _TEST RUN §/N:_7293/0.9/7aR
PATH s WAYSIDE SiTE M. 19 To Ecom HEX AGIN
AERRREER RN AN RERARRR AR NEEEE! Frbng

.:: FREE
:m 1 SPackE
3 3 iess
3 i _
£ 10— .

E p— T~ '3

— 2 g 3

F 120~ o< . 3

£ N / . 3

3 ) 3
EISO--J | I :

E an. T | E

F 140~ — . ]

E E
IR E

E 150 3
F___. - y E

: 5
':-IGO :
Es'rc: ( 3

3 l E

E g et b b RN SRR llLl:

_ (O 2o 30 4o 50
ANTENNA HEIGHT FT.ABOVE GROUND

NOTE TATI97
LANTENNA

O

145

T L B 2 T A o g ey G
’ . - - . ' S~




.
i
n - — ¢
“ =7 577 0% L o/
| LT LT ZL 2L Y
~ £/ 277 (Z4 &L vz
277 ge/7 gL ol SZ
/7 e /7 A 0L Y3
A W 2 A7 I [7 SL A2 A
Vv ‘el 2/ £/ 59 oL 2
Rl /7 277 7L 23 N .
v 1Le M 2// L7/ £ 27 o ° .
i L {ogll £ BT YA L o~ SIS
z\Ree el | £27 13 /3 o/
m ) 4WYS MM”N. 2o O\mrvNN \Q.‘\MVN Z2¢ o M,QN \Q.Oxnrnkl. (14)0
| SHYVWIY s .- 2 __“t <| 3nosv
M “ON _“.._.<a " ("¥Md "OAJd) - (dS3) 1831 1834 1531 " 1H "INV
; b = (8P) S50 Havd (W8P) "WAd “GAJY “YINX
: "13 13A37 VIS 3A06Y LHOI3H "INV "NAJY 14 13031 V3S 3A08Y LHOI3H ILIS “YIWX
! sl TSV b L = dSis e 7 g + £ ("23¥ + YINX) $SOT 318vVI WL0L
. , .
“ > 7> 5355071 JT8VI- P O =22 + @2 (*33y + ¥IWX) NIVD "INV TViOl |
i A SNIVY “llve o oz | Léruy R A I eie0T ¥3A1303Y
4 s WM §INX Il oz L2 Vwgprtt 87 FTISAGM W3IL1IWSNVY]
(d53) “und “sas “aind3 |\P4,a300 ) JEPL ] VAREINY e NO1 Y301 IS
“SuH {14V 1S 14 "I ANV 314S 3TY ZHL  1LE 'D3¥d "H3d0 |
T T > Z FoOoUsy G/ V0 133HS V1vQ 1S3} = ]
, .

e dannalet ob - ———— T v




PROPAGATION PATH LOSS
DATE ¢_/o MeecH 72 TEST RUN SN:_ZRe3r0. 03,29
| PATH I_IWAYSIDE SIFTENO. 1S 7o Ecort I/EXRGON

OPER. FREQ. : 97/ 4 111%
- IARREEAR RN AR N R DA RN A R N R AN B R N
l : 3 4
, : 3 ;:et’i ?‘,
] EIOO 3 L:”Scs
r 3
Ell() i :
E »-"""—\l d__ E
q fas) / :
: , : 3
120~ © 2
! 3 N L 3
9 3
EH-O-'-- 3
3 < 3
3 o E
£ 150 :
ET 3
E160 = !
; — |
F 170 3 |
3 R
Lty 114l L JAld i Lt ettt ptL !
o) 10 2o 30 P=7e) S50 4
ANTENNA HEIGHT FT.ABOVE GROUND o
NOT&: AT- 187 . W
ANTENNA .
147
- —— o v—h




cms i b eas mr g iAo s m e o

'

P21 | =7 73 T8 | o7
377 !/ L 9. N

AU L77 A X4 oe |
el i oL CL A
P . /17 /17 292 | 8D Ve
210/ ! 2/’ /L 57 A
Z (O777 /71 /77 g9 | X7 | oF
viozil Z 7 911 692 gL I
v\ L 7/ 2177 277 4 N o
71 £°6// 65117 {21 XA Al 7
v 20 _W.MN\ g/ 6L | ©OF o7

. (8P) 201 . : P

STIVHTY | 550 £og) %, S "y o

.on | Hivd (*¥Md *OAJ¥) - {dS3) 1531 1831 | 1S31 [4R‘ANY
Y = (8P) $S07 Hivd (W8P) “u¥Ad "CADM “d1Wx
“14 13A37 V3S IA0SY LHOIIM LNV "¥AN ‘14 3737 VIS 3IA08V LHDI3H 311S “UIWX
St 57 f 54 = dS3= ¥ Db =gz + m Z (*23¥ + YIKHX) $S501 318V3 W101
9 4> 5355071 IWVI- ® P p=0'C + O (*338 + ¥iNX) NIVD "INV Wi0L
% SNIVD IWH o 2 7'2 L4614V Exm-2] XIF)/H WD ¥3A13IN
%4 uRd ¥ | o2 0 | Lb'dE Vwgptd | L1 3918hgm ¥31L1KSNVYL

(453) "uAd "shs -AInd3 | (Pl aaseot TP | VERIINV [ W SR o1 vaon s

S T1UVIS T “IH ANV 341S "IN 2/MHW P i le ~ D34 "¥3d0

ZZ FoJvww o/ 3N

133KHS VI1VQ 1531

——y - =

148

- -




PROPAGATION PATH LOSS
DATE /O MrECH 72 __TEST RUN SN2 _Z2e3/0. e
PATH S _WAYSIODE SITE No. 198 T Efcort HEXSG oM '

OPER. FREQ. 137/ 4z

SERRBEERSEREERNEREREEREEN R REE RN NG AREEERRERREER

-

FOLEE
SPacE
LosSS

JUETSSS TN NENTNNETN

Euo ' f’f

: m / = 3
F 120 -1 -
E e E
. NN by
4 ‘o ) 3
Ezso-_J E
oo E
T E
3 < 3
F—— Q. 3
3 E
F 150 3
o N E
3 4 3
- 160 3
3 E
EITE r
- 3
E g g i b b NECH NN RESTENNENE

o ‘ 20 40 60 8o 00
ANTENNA HEIGHT "FT.ABOVE GROUND

. NOYE I“AY197
TANTENNA




B

o groge -

B T mama 2Fulade. o
- S

— - ———— e
T &7 T #2171 Iz 2NN
£/ 217 1 ok A Ne
L1 o/7 3L 3 | v& 1
oir | X97 L9 N Y
} 80/ | B©o/ 2 59 or
0T | &3] 27 1 9 | ~r
A YL s 79 09
A BE2 o/ | AT | [29 27 |
¥ | SCPo/ 4o/ ol Z9 /2 |
VL L07 FAY Lo 1 59 72 ey
¥ | 1897 60!/ 60/ 92 V9 QP
F | rzorT e/ 117 L2 27 | JF
& | 09N A 7T 67/ PN A 2/, o/
+ | UPT e/ r77 ol AR
7 | J#FT 7 271 2ZL vy | O¢
b o7 2/ L1 &L Fi z
% {ozz7 vzl | bl 13 /2 2z
v |rl22/ 22! L/ ] £ ¥ M
& ULzl ccl | &7 6l o2 o1
N s S {o7cri B/ /27 YA A A
- ] (ap) 0.0, P 0, Jo.0 0ot 13) QN9
SHYVHIY mu“m $501 Mm‘tu 2 A ¥o2 Amsvoe‘
con | Hivd ("¥md *GAN) - (ds3) 1531 1531 1S3L  JIHCINY
nv = (8P) $SO1 HIvd (WEP) “¥Ad "OASY YL

ZL 67 i O

"14 73A37 ¥3IS 3A0SY LHOI3N LW YA ‘1 T 13A37 V3S 3A08Y LHOI3H 3ILIS T¥INX
Gl 577 f £ = d83= @ 9'¢Y = g2 + €2 (*23¥ + wiNx) S$S01 338vI W LOL
S 4  SISSUT ITEVI- @ Ofp = 02+ 0 (*23¥ + YINX) NIVD "INV 1100
04 SNIV) "IN+ o~ o 02 Lérdy | i S IZCEE TR

Iz WA VWX | o2 02 |L48/140 |micks |96s UM WILLINSNVIL |

(453) -wnd “sas_ainda | EESSOT TP o] YRR | wd 9] Nonvao s

‘sui O =77 :LuVIS T “1n "INV 311S "ITW 2 Hw & 7Lg  OW "¥I0

:31ve 1330S V1IVQ 131

aa ¥ —




. hllllﬂ
i -
b/ 877 oL S/ A
e/ e/ oA CR 2/
22! LZi [ 738 e/
7 AT 2 03 | o~
A7, S 77 £/, &l § _re
. (sp) 990 2o v0. 0o, Y
SHYVHIY muum Jso b1 LY €0y, g7 fnos‘
“ON ..*w"._ (*und *QA%Y) - (d$3) 1S3l IS31 | 1331 [ 1M 21NV
) v = (8P) $507 H1ivd (W8P) "¥Md "GANN “YINX
‘13 93A37 ¥3S 3A08Y LHSIIH °ANY *¥AIY ‘14 I3A31 v3IS A0SV IHOIIH 3LIS “UINX
£f FS$0 p£p = d53= @ QF=£C0 4 EC (°338 + YiWx) $S01 318VI VIOL
9 'z SISSUT IWVI- ® O'b:0o0'2+ OF ("93¥ + YINX) NIV9 "INV V10X
O£ v IwvH o5 02 Lot Bl ASH Wooy ¥IRIDN
L4 ¥R Nk £ e 02 | L4LO | hgptt | gés 39576/ ¥ILLINSKVNY,
(dS3) “¥Ad "SAS "AIND3 (et wammu: Ni INvl  3dAl X N0t 1VI01 1S
‘SYM s14vis ’ ‘14 *iH ANV 3LIS O 2ZHW & 1LE ‘D383 "V

"L GIH IV ©F uwe

433HS viva 1%34

151

- SBED-Duds
M




it —n s T e N e -

PROPAGATION PATH LOSS

DATE :.l0 MARcH 72 TEST RUN SIN$Z203%i0,07 108
1 PATH s [AXSILE Si7e No, (a3 TO ECom HEXAGON

; OPER. FREQ.:-22/. 9

AR RN NN N R NSRRI SRR NERRRE |
E . E |
4 ' ] ‘
100 - 3
110 = : 28
. ) : i
3 0 3
120~ /j E
E I 3
140~ |~ = :
E < 3 :
o o = :
150 3 .
3 , 3 i
3 [ 3 :
=160 3 ‘
3 ; i
1o E
FTNTESNITR AR RI SRR RERTS ANARE SR AR ANURE ANRVR ANEY )
o 20 q9c 60 80 /00 ks

ANTENNA HEIGHT FT.ABOVE GROUND

152




577 i/ 29
11/ T77 9
1% ] o077 19
go7 o077 0%
HC/ [ E]
NG/ 20/ g5 q
Sa/ {G/ £ 53
Z |o> 1o/ £3I7 b 25 <9
blsz 5o/ < 207 1S 5] 79
. R [CZ2 507 <2 Lo/ g5 LS <3
XA X7 g0l g0 . 09 9 a5
P 150 ot Lo c:/ 7 1 29 K4S
12 R 077 o7 29 29 o~
plstiny 177 717 29 7.9 Z
Y oo’ BT b7\ &7 99 29 o
b {cZ 21 L} 9177 59 g9 S7
b 15 a1/ o] g77 2L - QL [ok4
A kL 127 st/ sl (X Sy a
ac gz, azil bZ/ od g Q4 -
" Glscsel bZ! | €21/ LA LA g
. (8p) o o, |9 . |Pe% lo; 14)0n9
SHYVHIY su.“m $501 2l fo2, og| “'foq, Awnoﬁ
- . . *ON .-..-.—(m (*YMa "OAJYN) - (453) 1531 1531 19831 *1H " INY
AV = (8P) SS01 HiVd (WeP) “¥Ad OADM ¥ AHX
“34 93A37 V25 3A08Y LHDI13H “INY "¥ADY JIE T 3A31 V35S 3A00V LHOIIH 3L1S CHIWX
gp 757 S I Fr = ds3- ep 95 = MJ. Z F 27 ('3 + ¥iux) $S01 318v) Wi0L
&4 S35SUT J1VI- o : .
9B 'S ' = O N + \ 2 (°93¥ + YINX) NIVD “INY V1Ol
g SNIVD "INV+ m.N oz [cvr-tvlsi 2.1 3|1 wodd ¥IN1333Y :
BE WA i 79 | rarsoowil’ gﬁvv I A0 15517 YILLIWSNYYL m
(dS3) "¥Md "SAS "AIND3 Gﬁﬂm%d.ﬂ .:%3 18 <uuwwz< szm: NOILVIOD 311 N ,.
suK :1WV1S N T T ZTHw_ p /g 93 ¥
¢ 67 HIFVd O/ 3310 1331 Viva 1531 .
S ¢




— N —— P
TN IV PR T TIT TREICTACIRL . L T LERRIET L TR R R LR B L Bl e R e PR A R BIRR o g SRS e )
227 | B27 Y2 LL 37
. A b ! P /& a/
1Z) o2/ 2L 2. ) S/ )} 3
577 gi/ /e aL 2z | -
77 977 59 ©7- |1 ST
) (ep) a. |l9% 20 =Py 1
dWvs ¥y p . {13)on9
SAYVH3IY 40 wwﬁ fory 22, “Soz| "0z, 3008V
. . *ON oA ~ (*¥Nd "QADY¥) - (dS3) 1531 1831 1531 "R ANV
= (8P) S$SO1 HIVd (WgpP) “ymd "0ADY “YINX
‘14 13A31 V3S 3A08Y 1H9I3H "INV “¥AJY 34 93A37 ¥3S 3A08Y 1HDI3H 311S “YIWX
Qb 350 S p = ds3= P 2P L r 2 (*23¥ + ¥INX) SSOY 318V) WIOL
9 p 5355071 FNEVI- P /' = Q N FAY A \ (*239 + ¥IWX) NIVD "INV W10l
1'S SNIVY "INy ¢ 7 9'z | Lei-cy |0 - X3 wood Y313
P ¥nd WX Sz 79 |lorg Ss\m Smﬂvv Tbs ATLEM) ¥ILLIHSNVYL
g X P 535507 - TR .
(¢53) “¥rd “SAS "AIND3 OPlaes wvd Lwv] VS0 | e NoLIIOY | 3iS
gl T uwas 14 “JH_*INV 3015 "3 =W B ICg 03 ¥l |
2L 67 HapyM O/ :31ve 13315 V1VGe 1531

-

v '.-p-u_-»-,-.‘,

S e

e o—r — -




PROPAGATION PATH LOSS

DATE :_f0MoccH 72 TEST RUN SIN: ZZ22l0.2 770
PATH s WAYSID= SITE 198 io Ecar HEXAG A

OPER. FREQ. :RR9.8 74z
ZRRRARRRRSR AR RN RE RN RRRR N RRRR RS RRRE N RRanF DU
4 3 SPRckE
3 3 4eoss
100 ] 8s.248
tro— — 3
3 i h& 3
: 0 LN 3
20 T E
s Rp) 3
7 :
130~ E
NE: 5
:M"" =
: < 3
3 o 3
E 150 3
160 =
E 170 3
v b bbbt rr o s b gy S
o T 2o’ 40 Yo 80 100

|
ANTENNA HEIGHT FT.ABOVE GROUND

"NOTE ' EMCO 3101 ANT.

LCiRCULAR POLARIZED

155




o

DL . o Al e T

ol  I2] VTR T
217 727 77 —3
ozl gz/ /5 /-3 <
o2/ £/ /: FA e
=7 #// L/ A v
2 & /7 M) s
I Sy o/ 2L (-
22 AlL Z2 /1 2/l YA 4. c
e | Sl vl Tl R YA 74 ]
-l A 2 ad il N Y. Rl
v UL vl | #11 YA A I
v _{eczel 1201 2] (4 S SN
v _|or-oli e 77T o2l 223 /X v
4 Al 2//7 FRY TAA 64 N2
- v |6l o2/ el /8 O V4
7 _\JZ 2al U £ 2/ /-7 Y] he
L BT 22/ e/ o WaYd oF
= ¥ |erge/ 6 /! £ 2/ - o- 5 N
7 |02 62/ £t6l | 2¢7 YA /& c/
g |12zl 2el | €27 26 { 73 <
(8p) Q/°¢; boo o/, 69 ¢ 4)a
SYYYHIY $S01 “al” Py e |°° 5, | o]
. .&h(& (*¥Md -0n2¥) - (d53) 15314 1832 iS31 IH°INY
s = (8P) $SOV H1IVd (HAP) "¥Md "GADY “YINX
‘13 13737 ¥3S 3A08Y LHII3H ‘INV “¥AIY 14 13A37 V3S 3A08Y LHOI3H LIS “WINX
LE TSP 985 = dS3= w 2 3 + 8/ (23¥ + WiWx) $S07 378VD WiOL
9 g 535501 I19VI= W Yife= OF + 3£~ ("33¥ + WINX) NIVD "INV viod
& /= SNIVI “INV# v'c Lb/16 B2~ Q" AGlf WeDF ¥3IAIIN
&  9hd YD LG 101€ COWF| WGPt (J6T TTISATT YILL!WSNVEY,
(dS3) "¥Ad "SAS "AIND3 z.«m_:tz WX NOI L¥I0Y _us
“SuM 11UVAS ‘M ANV 310S ‘O3 Ziy P gTz DRI “¥3d0

o4 M IS 07 v

433HS viva 1S3

- -

v

156




1
s
!
:
i
:
«‘.
?
{

——r

577 | & 27 I 168 | A
27 4 0K 648 O/
221 1 7€/ Nz -6 | ~
<cl/ 61! el (2 0z
12/ ! 2! z8 ZX 27
] (apr) olo o o Lo o~ 13)a
S muum. $S01 (L %2 m “%y %€ %2, n....& Agwh#
, “ON .@h(; ('¥md 0A¥) - (dS3) 1531 1531 1531 [ LRCANY
oAy = (GP) $SOY HIVd (NBP) “uMd "GADY “YINX

"14

3737 ¥3S JA0EY IHDI3H "INV "¥AJY

.t.

T3A37 V3S 3A08V LHOI3H 311S "YINX

6c 75N 9 'Lg =453

@ 2 =81 4+ 48

(*334 + YIWX) SSOT 318YI V104

L[S0 O/

& S3>5U1 IWVD @ J /o027 + L'E~ ("33¥ + YINX) NIVD "INV TVIGL
f /= SNIVD “INV¢ g/ cz Létat RS =l ATl WiPDT ¥3AIIIN
7 YA AN a4 = |/1E T N WGP L Wb IS UM ¥LLINSHVNY,
(4S3) "¥Ad "SAS "AiIND3 A% NIV9 ﬁﬂﬂ mumr{uu_m % NO14VIO0Y s
i :1UV1S 14 AW ANV 3LIS O3 W74 ~ 'D3u4 "¥ido
:31v0 133HS VIVO 1S34%

|

157

o am el ad 4

m e —— e gm— - - ~.
> s A kv, n Sy

g Ty




PROPAGATION PATH LOSS

DATE :_ro rivcH 72  TEST RUN §INe ZLaZ2/0.47
PATH I WALSIDE SiTE NOIDE T ECory HEXAGar/

OPER. FREQ. * 225.5 Ml

1Lt

R R R AR R R e ITTI‘IITI

Ty

IOttt s aandagenl th00

150

160

Alpd) deestas ap R dRRadds s AR AN gt et il Lt

170

""YI'I]’I"]I['n([]’][[ll‘l'lm' AR ARIESLRAR]

ISRNINSTIEREYY

LAl bl et it bttt LAl ii s trtrratd 1) ]!
20 40 (Yo 80 100

ANTENNA HEIGHT FT.ABOVE GROUND

NCOTE | T-22 ANTY
VERT., POLARIZED

0

158

~ree
SpPicE

85.248

TR s




\?1 “'ln:lnw..w;’«!ls’l! — — hatl r——
(%18 =l e
&// [&] i
yA/4 1D 3
217 99 e
- %/ _Jo ol>
. /7 L7 N
. £77 <9 or
Z 77 Z9 | I |
7 {0Za7 & o/ Z~ {09
2 lo'2/7 277 2% | ="
2 |2 £l 41 £7 | o)
2 o'/ il , +J )
2| Q5 _ NZ4 N9 o1
| Z [0 977 77 %29 | €
; AL L7 2 oL
; Z Qg2 <27 gl Ve
: FIPAEY Y =72/ A N
.n z 190727 77 7L o7
% Z (o727 V72 /L P
.4 gzl (3P) 1o, /o (13)0
i SHUVHIN | sso . 4 _ | “nav]
_,” on | MY [ (ymd cany) - (ds3) 1531 ISIL | 1531 [ AM"iNV
| SAV = (9P) $501 WiVé (W8P) “¥md "OADY "W
14 73A37 ¥3S 3A0SY LHOI3H “INV “¥ADY " 14 9337 ¥3$ 3A08Y LHOI3H 311§ “WiWX |- .
CA 250 94 f = ds3= T 2% =87 + 8/ (234 + yiWX) $SO1 378v3 WIOL | S
g g 35501 TWvI- P 2L =2t + OB ("33 + YINX) NIVD "INV Y100
Z b SNIVe INH 9/ Z 7/ Loty s "AIH WoDF ¥3A 130 H
F7  Uhd 6INX 8/ O Xy b2L | vgptt g6l FUSAM YILLINSMVYY, .
(353) ‘und -sas -awno3 |rhzaesoT . BB ] VHOAL YR NO11¥301 3118 i
*SUH 11YV1S 14 ‘AW "INV 3115 ‘I SHAN N oo — 0344 "¥3d0
=7 /o U YRR 133HS VIVQ 1534




! T i, — S -
e T e ¥ v
ﬂ
f
i
o ) r
A 72 RN
| . /27 17 oy o
_ |zl &L M !
| . awvs| () %60y, 1noig, Tl on .
; SYYVHIY _ 30 0 L0 _ 7%} 3nosv
. “ON ony (*¥nd "QAY) - (dS3) 153t 1531 1531 [ lH°ANY
! : v = (8P) $SO1 Hivd (W8P) ‘uMd “GAJY *dINX
i “13 13A37 V3S 3A08Y LHOI3IH "INV “¥AJY *14 13A37 ¥3S 3JA08Y LHDI3H 3115 “MIWX :
m O0F 757 285 = 4s3- 8p 2€ =87 + &'/ (*93¥ + ¥1Hx) $507 318VI W10L
| .W g 23301 V- P 2L =2+ 3 (*239 + ¥INX) NIVD "INV 101
i 26 SNIVI “INV+ X4 b4 Lé&r-Ly |- o ‘ \nn.nnm\\ Lioo 5 ¥3A1303Y
P Uhd UINX 2/ oF luand>A ?&oﬂt\ g6/ WQ\WMNN& Y3LLINSNVEL
T ey am : ) g TN
(d$3) "und “sAs "AIND3 TN Nivs awy]  SeAl T Minx NO11v307 3118
"SYH_ _ _ tANVIS ‘19 "AH ANV 341S_"23Y ZHW _N¢crZ "D344 4340
Nk \\Uvm\}\ o/ 131V0 433HS VYivO 1S31




| PROPAGATION PATH LOSS
‘ DATE 1o Moecr 72 __TEST RUN SNt Z223/0.12
PATH {__WAYSIDE SITE NO. /198 Jo ECOL HEXAGON ; i

ﬁ')fs'
sPocE &
LesS ’

OPER. FREQ. :£23. 5 MHz

1 ' e ety ety rreryrviey ierrp i elipelitt

Ly

\
N\

55\

Liadtagreben it tigartopantaonnteaitl g4

TITYPYVY

§
LO

5
PATH

\RALELE ARAALI

8

&
o

LASAARARE A2 RALRMALR]

3

Pa
JSINEN ISR AT ERANET ST I NI ST STA I HUT I
b o OY SN

cr bttt e b o braasd oo b
2o 40 GO 8o 100 S

"ANTENNA HEIGHT ‘FT.ABOVE GROUND o

0 WAARLAAJ
=
C
-

NOTE: T-29 AT, ' . : !
HORIZ, POLAthED

161




i
{
M

e a———t e o Bt o 8 S S 8 o e

LT
AT
oz?
o B4 Je
~ 121 AN
i L7 1T
Nlﬂ \h ] l“au L./
<9 \N QN _ \.\.K,.

T {07977 577 L | °©9 ]
210°'9/7 <7 oL NN
iicd AU 217/ o/ 2N
2 [ oL 7/ 7 Y

i = [z ree7 o L ol
- 2| euel Iz7 GL | e
- Zz [ 902 o2/ 4 A
j =i A L7 /L Yy
- I - 1T Z |2/ > 77 ol 24
= - 2|08/l Z7 ZL [~
— ————=1% [ o oz/ 527 < o7
o Z19'7e! TZ7 YA A

) - . (ep) <o p U-ors. | (14)0ND

dWvs o g

SYYVWIY s0 | 3501 % : %4, 3noev g

n *ON A ("YMd "OADY) - (dS3) 1531 1531 1531 - 1H° ANV
oV = (8P) $S07 Hivd (WgP) “¥Md “OADY “YIHX
-14 93A37 ¥3S 3A08V IHDI3H "INV “YAIY ‘14 V3A31 V3S IA0OY IHSI3H 3LIS "YIWX
wv ISN D 14 = d$3= P 2 =87 + 8/ (*33¥ + ¥INX) SSOT 318VI W10L
Sy gy SISSOTITEVI- p 2L =24 + 08 (239 + ¥IKX) NIV9 "1V 101
3 SHIVD "INVH g/ r4/4 Lérdy |7 "HFA WCOF EINEEED)
pp__ A4 HINX g7 O 8 (Cay &L | pigp i gl ZUs iV WILLINSNVYL

(453) "¥nd "SAS “A1ND3 Pl | wied L] TSGAL WX NO! 1201 LIS
*SYH 1 J¥VLS ‘14 “IH CaBY 341S "I3Y ZHAN N7 .Omz.ul.zuao
:31ve 1330S VIVY 1531

YRS

162

m———— g Y 3y

iy - ———

Mgl chfainth o ol




ZL fr ey o/

, iﬂl. r— -
- — 121 2L 8
= (Hi #L o/
8/7 Ze =
awsl (@) 2/ 0lg,, | 2000, | (13) aNo)
_ SYMVNTY j0 | 3501 L R 2] 3noev
. A con | WY 1 (cymg -0n2¥) - (d53) T T T S L
i 9Ny = (8P) SSOV HiVd (WEP) "¥Md "OADY “YIHX
‘14 JIA3T VIS 3A08Y LHII3H *INV "YAIY ‘a4 93A37 ¥3S 3A08Y AHDIIH 3L1S “YLIWX
w\, FSN DN = d53= ep 2 =87 + 8/ (*23¢ + WiWX) $SOT 318Y WIOL
TESISSUT IWVIS T ,
9°¢ ap ZL =2 + 08 {7238 » WiHX) NIV "INV WIOL
< b Stvo CaNv+ T o/ z/ Léity [7Fsmn ] T E oo ¥IN13334 |
7P urd WINX 8/ oFX lew L2/ \\Q\va gl 2UsAYM YILLIHSNVYL
(d53) -umd sAs ‘AInda |(EP] 333501 .:,w%M VRRIINV | W WRJ NO11¥307 T
“SYH Tiauvas a4 -1n N 3Lls o ZHW NG E "D3ud "¥id0
:31v0 J2Z4S VIVQ 1831

-

163




PROPAGATION PATH LOSS

DATE :_/9 ripscCrf 72 TEST RUN S/N¢ 7207/0./13
PATH _WAYSIDE SITE Na, 198 75 £Cars MHex s/

OPER. FREQ. :_ 37/ 4 1tz

I REANERRERERRENREEE ERREREEEBRERE VLT T TTT TTrré

F : 1 Fece
100 q sSeecs
3 4 iouss
EHO _ ;

E 0] ] =

3 —0-3—»—1—‘—"\— / §

E' d ! 3
I :

F 140 - —

3 < 3

F o =

£ 150 =

160 i =

E 170 :
STETEITATR AT, IR ECESNEREENENRENEY ILHLJ'LL‘

o 2o 40 6o 8o lco
ANTENNA HEIGHT FT.ABOVE _GROUND

NOTE . T-29 ANT. ' |
HORIZ., POLARIZED i

164

et St B et

-

o~ ————— e .

!‘
L L7

RULELS AP FER

—

(7 M- U L)

EF T 31 L R T BRI

- phe gt

Cledend g




w
i
|
m

JRTY T

+ 21 i~ 23
A2 _ X4 Sz
127 A OZ
AT 69 Jc
(X 0/ 0%
37 'y Y3
Lifl A o
i 29 _~r
/1o P/ vt O 09
Z | o/ Ni7 T T F
N4 L] 2D oA
Z |0 B 57/ 69 7
210677 77 (V7A 7L
2 o8/ B/7 ) e
2 lo/27 72/ zL Ye |
Z ] 04,27 A2zl [y Y
T | O Fo7 Pl L oF
2 S &2/ ¥-44 24 ]
Z | .»Ge oe/ 5 o/
z\| ;627 O &7 73 X
. (op) £/9, €9
SHYVHIY | s i "oy | Shoav ]
“ON _.._._.<m ("¥md "QAY) - (d53) 1531 131 1531 *1H" 1KY
AV = (8P) $SO1 Wivd (W8P) “¥Md "0ANM “¥INX
‘14 13A37 v3S JA0GY LHDI3H *INV WAV ‘14 13A3T VIS 3A0SY iHDIIK 3LIS YINX
GCH TSP fofyt> = dS3e o OF =g 4 X (*93¥ + ¥aNx) $SO07 3189v3 WI0A
¢ f SISSUTIWI- o p'0/ =08 + 0K (*338 + ¥INX) NIVD "INV V1Ol
Q7 SNV TIWH & 02 |Lbliy B ) '*3H wooz LELYERE )
WU | o7 PS5 2oy 62 L | Wirpe | ol 315 KM WILLIHSNVYL
(453) “und "sas ‘A1 TP 14803 uvs L] VS X NO) 1301 s
-SyH 1INVIS Tl "1H 1INV mW-‘m N 2Hw .v I L e ‘DIY4 "¥3dO
~7 \\OQQ%\ C/ :31v0 133HS VIivO IS




T —z— : — T e e I S et il o — = b —

e s e SPOURL R E LR AR LT3N i et S T e S S B e
| w ]
o —
‘ )
_.
[
w i
d {
m. : T
| ! _—
| 6/l os A
: i g2/ cg o/
: . N v/ LU
w , (ep) /0oy, _ €/ 0y 13) NS
| m SYYVH3IY o] sl | 7 “% Aunomﬂ
) - ON ..*MM“ (*¥md *0A2¥) - (dS3) 1531 1531 1831 " 1H* INV
__ w = (8P) S50 Hivd (WgP) “¥Md “OAJY “YIHX
| -14 93A37 v3S 3A0BY LHOI3H °INV "¥AIY ‘14 3A31 v35 3A08Y 1HDI3H 3115 "¥INX |
w ! GF PG bt = d53= op Ol =g 4 £ (7324 + ¥INX) $507 316V W04
! | 24 Smm, ) P p'o/ =02 + 0K (733% + ¥INX) NIVD "INV 101
, ; Or SV AN gy o'z | Loty C ) T R3FH weds ¥3h1393¥
| u, S FF Tind NI g'¢ 28 |Fegbr L | rRPL L | Fbl 55 AUM WILLIMSNVYL
_ T T WNIIRY ) ¥R :
d (¢23)_"wnd “sas_-ainda (PRS00 JBPY | YHGA1 o NO11¥201 ETIES
q -swi T _awvis ‘14 “1H_ NV 3115 *D3Y ZHW il e "Daud "¥3do
= oYU ©7 3w 1330S Y1VQ 1531 . 1




————

e

PRCPAGATION PATH LOSS

DATE 3 10 MRRCH 72 TEST RUN SIN¢ 7203 /0. /9- .
PATH: WAYSIDE SITE No. 128 To Ecom plexAsoN S

OPER. FREQ. :27LZ Mz

s rmms o aew
™

1 SERREEERRER RN NRANRER YRR ER RN ARARREERA rlrfirrf: ‘
; 7\
o REE X
1 ) 100 3 seacE
1 4 . 3 Less :
S ' b E N !
E"c <] 3 : !
' - E “
3 @ E ! |
E o 7 3 ! .
F 120~ f = ‘
E __ ¥ _ f :
Enw_J v ] {
E X 3
’m‘t- - 3
E < E
| - Q. 3
E 150 = ' i
E f {
3 3
=160 3 i ‘
E 3
E 170 =
: — 3 \
Jaat et bttt b boeren b e b3

o 20 40 6O 8o 100 Y,
ANTENNA HEIGHT FT.ABOVE GROUND |

;*.
NOTE: T-25 ANT. . , '
1 VERT. POLARIZED . ‘

167




[ RS KT DI LR )

— T —— - - —pr e
raks et e RARAA e rren e bR UE R - B e R 9 ey n sty e 1 Tk LI et ety TR (TP o
el ot [ o
ozl 124 Iz
| 8 /7 _ 9 1 of
_ ST 99 | i~z
Al 1 #9 A
</ O Y
[ 77 =9 oL
!/ 10L7) VA YE AN ()
z | @so! A0/ s N D
g |roel/ Qll 7o o
. — 2l I 117 22 1 A~
= ARRI 77 79 | or
Z219°4%// R GO CE
= 2| ooz ezl /7 N
N — 2lo2cel zE/ 2 T ~T
— gle22/ 22/ L7 o7
- rd 2 v 2/ N 3
awvs| (P) oy, #rog, ()00
SHUVWIY | 30 .“wﬁ /A AR
, E *ON A A YMd "OA28) - (d4S3) 1831 1s31 1831 LW ANy
S - AV = (8P) $S01 HLVd M8P) "¥Md -OADN "GNk

‘14 T13A37 V35S 3A0BY LHII3H 'UNY “YAJY T 13A31 V3S 3A08Y LHOIIH 3115 "WLIWX
A 5Lt = 453 ap Ol =g 4 £°2 (°23¥ + ¥INX) SSO1 378V WI101
g “STRGTTIOVI @ 00 =02 + 0ZX (7334 + ¥INX) NIVD -INV V10L
Q7 SNV TINHL oo c'e |Lbidy |, | X3 wedy ¥3A 1303y
— gy VR VIR 4 TR e &L | NP [ GhT s n T ¥3LLIWSNVYL
me.w.v wna_sas ainba [VPLETSSOTT ) T80 | VST | "™ worivoon ILls
o T Tiawns 14 “IH "INV 3115 "I ZHW L —'D3vd ¥ado
—— T S o7 v 133HS V1VO 1531




- ——
i i —
S——
= i ) T |
R b P el A A
- T . 927 7%
- ” e 2¢e/ £8 S/
e - el (8P) Fr 0y #/c (14)ax
. dHvsS s, :
SHYVHIY 0| 5S0 | &g £oy| “3nony |
- - TTTIT T feon | WAV (‘und “0A2¥) - (ds3) 1S3L IS3L | 1531 Ja4-anv
- - - IV = (8P) SSO1 Hlvd (W8P) “uYMd "GAJY 4 INX
"33 13A31 V3S 3A0BY LHOI3H "INV "YAIY ‘14 13A31 V3S 3M08Y LHOIIH 3L1S "¥IWX
h\\-u.%& ‘Ll = d83= e O = 4 £ (1338 + WIWX) SSOT 318V W1O0L
9 5 SISSUTITVI- P O'0/ =02 + 0K (*23y + ¥INX) NIVD "INV Y101
O/  Smvo 1w ¢ 0'2 | Lbiuy |. T "R3B wodzy ¥3IA13I
77 WA WK | g€ P8 (smmbrl | WL |G ST/5 REM YILLINSHYYL
(¢53) “und -shs -ainba |(OPL S3SS0TN T TBPT ol VHaY | W A NOI1V301 uis
YN 14YVAS ‘14 “AH ANV 3118 ‘I 2 P lLE b3 “uddo
‘MN \\QQQ& r=Y] :31v0 133HS VIVO 1S3

‘e

169

CAeEy . gy

o e




PROPAGATION PATH LOSS )
- DATE s _/l3 Mriny 72 TEST RUN SIN8_JZSiansn2

PATH S _Novrice Sirer aso. )9 Jo £ty Mert =,/

» ’
i~V AR ¥

OPER..FREQ. AT

-

! ARRERR RN

EREERRER

RRRELRL

IR R

ieqeletes

.
.
.
.
100
.
.

b
b

L

Rl
SFPAZL”

«
L
S
110
<

b
S
-

1= X874
Loss

Yy vY

o
[}

LR}

18|
LOSS DB

ARALARARA0AERLARA]

-

i
|
|

150

160

M AR AR RARS R RANSARARAREEAS

ST TR SN AT

Lidt i e 41

ALt ity

Arasdaadalianael ozt patsias el e lesasl atinnihasdbinaa lisadsaas AL

LIt

0 1o 20

30

40

o0

ANTENNA HEléHT FT. ABOVE GROUND

.

T T




o e RS ey W T RN R T T T T T TR NG T T T Y g e

—— s o AP, e,

- P

¢ s

SR F05 T TPV TTILS I I I N
T 70 9 VIHY o] S| | - i I D .
] _ — . - ﬁl\
- - —_— - - T - e e and ]
CPET | T 28l o EeE Tt L
_ . 2 96 | £ 167 206 | £¢C | o/ |
_ B - T ZE R A v | vIG g/
: : : PN X4 v'es | 0 oz
EREZ R3¢ %5 | SC
| Z |0 9= AT 8374 B 73 | 3 €8 | Ot
: . 4 |7 O# 276/ | 3 0F1 7768 | 1488 | 67
X o L57 ELET | 1 9% 276 | 7#6 [ _ o7
i % [o°9Z/. A 18 | 06/ 468 | 0ug | 5/ ]
w Y G Pl | ok 626 |27 | o |
W ) ; [ WA Ezsl | €28 £26 €06 L
| 4 _ (ap) zeeg {79, Zo€r. |19 | (14)ans
_ , SNAHTY | S0 i ‘2 o] | “3nonv
; “ON —.:ka ("¥Md *0AY) - (4S3) 1531 1531 1531 ) IH° 1INV
i L . 9NV = (8r) S50 H:vd (W8P) “uMd "aADY " IRX
. ‘13 OF/  V3IAIT VIS A0V LHIIIK "INV ¥ADY ‘14 ©zr/  13AI1 VIS IA0GY LK9IIH ILIS THINX .
TN FI0g/5 = dS2= @ L9 =21 + L) (°33% + Yax) SSOT 318YI WLOL
L2 SISSOT IV w L't/ = £0 4 x. \v\ (939 + ¥INX) NIVD "INV 17101
. Ll SHIVD "INV+ >/ O R Sdi "XIff FiODZ YIAIIIR |
w £4  did WInK 27 & v/ Ny Ym\ow\ Sr FIISAYN YILLINSNVYL
u (d53) ‘¥Hd ‘sAs -aind3 |\9P4.223 e Ll YA e 91 worvaod s -
SuH : 1HVLS T TTTAN ANV 3018 (3T Thiv K Z_T7 034 ¥
>7 HoJUiv £/ Ve 133HS Viva 1534 -




PROPAGATION PATH LOSS .
DATE ¢_/320002:2 72  TEST RUN SNt 7203273 .03 74
PATHS_VAYS e SIiTE RNO. 19 To ECoM HEXACON

OPER.FREQ.:' S

ity il llTllXTTT B RRRRRARRRARRELA A NERRARE

VEYTYrYY

Atualibaaltas

L

Lirlzangdasgy

I
: ord
110 Prr 7
i : LoS o

TIIYYIYTTYTTYTTTY

l
l

Altalensat atsckidly uuj_uu

150

3

AL AAARRARA] IREAR RBARSAARRARAAAS

Aaciandaiaenelsznilanigfal

Ll ittt ereeleg el gy
io 2o 30 40 50

ANTENNA HEIGHT FT.ABOVE GROUND

o

¢ . .
- - o IR o dhban o~ Aol cneiatitah gerEm e '¢—v*t‘4—-'n- | e —
IR AT T T B R YR AT R T mmwmimnm‘-—ﬁ

LaTiwr vel N

e i i . s




: g&%ﬂgo YIS |

_ w SO Iy A S| | —— ISR U N P
; . . - - -
_" _ N I B & I
“ —- |-
: . _ - PR - - .}
i - TeEl 1" LET 77 /6 | o/
| e/ | e/ re A 7’
_ I Zev 2/ £.6 76 24
* ] Tl | LeT ¢ g I~
, z2el | 77 26 16 | -
_. zZ | _og/ 221 | €€7 A4 £6 | @€
| 5 =7 SE/ | 7 | A6 16 os
: C Y zel | zg/ £6 26 | 2
by Lel Le/ | 2e7 L6 | 36 | o¢
w 5\ w2/ Ze/ | Le7 %¢ L6 |
I - 6| ce7 7 | 757 36 [o1 | o7
! ) (ap) tog, £0g $2 € €0 ¢ | (L13)anol
! , VS| sson oy o forg | Yooy
. SYYVHIY 10 | .Live :
b ! _ -ON H ("¥Md "GADY¥) - (ds3) 1S31 1531 iS3L I IHTINY
m Iy = (8P) SSO1 HIVd {H8P) “¥Md “GAY “YIRX
"14 13A37 VIS 3A08Y LHO!IH LWV “HAIY " 13A31 VIS 3A08Y LHIIIH LIS ¥IWX
: o P57 L (L = dS3= 8P 6 2= 2 F LD (*239 + YX) SSOT 318VI W10L
7z SISTOT IT8VI- w Qg0 FE N (*23% + Yuix) NIVD "INV 17100 |
: , 87 SHIVY "IN+ = g0 7820524 - "ANF vesF ¥IA1307M
_. - "EAd W IAX 75 2 |=55058 ESov\ G/ SGoAM WILLIWGNVEL |
i (4S3) "¥Ad "SAS "AIND3 rva._mmec._ Ew_;:z émwwzm b szgzm NOI L¥I01 s
| - suH “Hiwvis a4 ToIH CANY 30KS I THIA M D33 '¥3d0
: =7 FoSTi £F I 133HS V1IVa 1531

LA 0




!
El
i
)

PROPAGATION PATH LOSS

TEST RUN SIN? 75 57.06 707

3 pMINECH 72
DATE L2 , ) 2o
PATH:. WAYSIDE SiT NO. 198 7o &ECONT He L AGD/
. 18545 2
OPER. FREQ. t—,
SRR AR LN N RN AR A R N AN LA RE
3 g 3
100 ]
" 3
3 i 3
10" B
- @D 3
E|?.<> o =
< < - v 3
E 0 Z 3
3 0y} 7 3
aso-g_,\ L. E
E X ~ E
£ 140~ -~ <] -
: < 3
s ¢ E
150 ;
=160 :
E 170 E
JEVTHEENNU RN SNRNI RSN FN IR RN RN AN IR O Y 11113
(@] 20 40 o 8o /100

_ANTENNA HEIGHT FT.ABOVE GROUND

174

ey F

FOPC S N L

a Ny

b e S




2L f12IVWES

:31ve

Y
H .

~ b S—— e e Ve . e
il ) e/ /L Ol P
SLIVA] S \5&\*\\&\“\\ P vl /5 "o Oy
obl | TE/ /1 Vo e
Sgl 1o <3 ¢4 “ /-
- \lN.d b\nc\\ \W N w \ ..-o \. s
Wil 14 7L </ - X
7 77 T T ~ N
— " it D \.‘VJ AW —'\
=z | 777 2 L i< S 72 .
> | 5717 pI7 r 24 0 T eo oo "
B 577 277 L77 £2 | *< R :
| 22/ zz/ /[ 24 L9 N _
1 e/ L2/ &7 YA YA A ~ P 8
] &2/ +e1 | S€7 52 2 L
-] G=T &l 9Ff7 6 4 e |
| LET LE 217 06 LS J oo _
| OF7 A L7 A8 g 52 -
T 0%/ Lel | 257 oG | W& [ oz N
| (g7 o7 V7 <6 9% | o/ :
| z2g/ =& 2&7 €6 OG- | Of
, (sp) 7] Wi, L%, |77, (L4) N9
SNYYHIY ._uum 550 T 2y % Foz, £o1] Inosv
: . -on | “Hivd (*¥nd *0AJY) - (dS3) 1531 1531 1531 | JRINV
Ll = (8P) SSO1 Hlvd (WSP) “¥Md *0ADY “HIHX
‘14 ©OF / 13A31 V3S IN08Y LHII3H "INV “¥AY 14 - c.: 13A37 V3S 3A08Y LHIIIH 311S "¥IWX .T
25 Fs0 £/ p = dS3= 8P 59 = 2/~ LA (°23% + yYIWX) S$SO1 318vI Wi0L w
o, SISSUT IV . : —— :
6 2 V3 o LA/ = £°0 + £°4/ (7334 + ¥BX) NIVI “INV VI0L ¢
Ll SNV CINE T o/ oo i.%w;hauzcuu ] ¥ oo ¥3A1373Y |
FF ihd UINX L5 2 NFSE (Varty |l SQixAoM ¥IL1IWNVYL !
(as3) “umd ‘sas b3 [(PLR3880T 0 JOPL o | YR83T IJ.:QE NOI1VI01 s
- SYH 1L¥VIS *1d “1H "INV 314S "23¥ 2w CHSG! D34 "¥d0
133HS VIVG 1S3L




i ﬂl . p— T .|“I5‘.
]
f
ON\ &7 7 A V6 o/ 0
tel | Z2#I 73 (T4 5 =
-3 gr . 26 /6 - V%
. (sp) Log, 0. lore .-
dHYS foy 4= 21, 79°¢:- | (43) OND
SNYVH3Y 40 _m_wm“ L i/ ‘% %) " 3hogy |
“ON- Cony ("¥Md *aAJY) - (dS3) 1831 1531 1531  IlH° 1INV
= (9P) S$SOT HLVd {H8P) “dmd ‘OADY “YINX
‘14 OQF/ 1331 VIS A0SV LHOI3H "INV "¥AJY M4 22/ 13A31 VIS IACAY LHOIIH ILIS WUIWX
~Zp 750 B = as3= o 47 =~ z/ FoLe p (*23¥ + ¥iwx) $S07 319v) V104
7% SISSOT IWVI- = -
L2 J w Lpl=g 0 F LT {*23¥ + ¥1Nx) NIV9 ‘INV Tv10L
L'#) SNIVI CINVH 2y £ e |Th G ] X3k ooz ¥3A13IY
b  UAd UIHX - L p Py "s3e Mapll Y b1 ITiSATT ¥311INSNVY]
; ; - TIS50T up NN3
(4s3) ung “sas -mind3 [TP34653 nvd Cawe]  VSaar | e NO11¥301 ENE
- g¥H 11WV1S 37 “LH "INV 311S "I3¥ 2V S E5T "D3¥3 “¥340
74 7o Jii7 e 31w 133HS Viva 1S3L

~ amen eanagma e

— .«,—.q.

S b S LT

'

oy

-




A
z
s
]
]

!

PROPAGATION PATH LOSS s ,
DATE :_ /.7 MAcH 72 TEST RUN S/N:_Z 0Z/2.2F 509
PATH WA TinE Sirr po. 198 jg ECoM MHEyAG oA

OPER. FREQ. 11595 Mtz

RN R R RN AR IR AR A R AR ENER ! FETTTTTT:

3 , 3
E100 E
4 —=
: v A
110 AT o 3
3 ' loss 3
- a =
3 a 3
120- 3
E ! 3
3 8 3
L _A

30~ © ' :
E x 3
F 140~ — 7 E
L ( ) 1 ho
F—— Q- 3 / 3
E 150 \_, e
; :
£160 2
E . E
170 :
et by NENENNSEERRNNE

o fe) 40 60 go 100
ANTENNA HEIGHT FT.ABOVE GROUND

177

Cres T TR T T PP TWReNG, T s
A B L Y O}

e

. ke A




T i

o - N . -
e e 2l g
. ‘ J— . = e
- N

e X g~ - - . e e e
TR g €N A G ek his Ay o0 f, AR bl ce ey e e . o e e e e P e s e ke

i e/ A Z
3 g/ Ny (A
__. og/ T N
l=z/ €& Cp
L2l CE v
. [ A Qc
c// S5 55
VAL z 5 02
T107%77 274 = 52
=2 107977 77 /3 v ,
= O XIT 4707 2 S5
21g2] 127 LB €7 |
A X Oe7 1 28 A |
2 |7 &2 62/ S, 4
2 |S e/ 1 /el L& ==
2077 zel 24 g
— 2 |[Pgg7 og/ ¢ S¥
2 |s &7 cz/ 26 D L
2| £E7 / &/ 6 | 571"
- - 2\ /757 O&/ 507. e
: 8p orgy, . os:
SYUVHIY "y MSW | e, . “oy, .%wmau
: ‘Hivd [~ “IH*
: *ON A (“YMd "0AJ¥) - (dS3) 1531 1531 1531 1H° ANV
I = (8P) 5507 Hivd (W8P) “und "0ADY *¥ WX i
*13 @3/ 13A37 VIS IA08Y LHDIIH “ANV "¥AJY i E IR O&/  13A v3s 3A08Y LHD13H 3LIS “YIWX - ,
0 g = dsi= ® (D0 =2/ AL (*23¥ + ¥IWX) SSGT 3T8V5 W01
&9 SISOV IWVI- 8 /0= =-¢g'0 + 40—~ {*23y + YIWX) NIVD "INV 101 |
/o= SNIVI “INv+ > g-o 920528 ,,.”:.!.lr o | A3 eeF ¥3A13234 A
/4  ¥Ad CYINX AR Lo — Fhos VP Hsplid P& FASAUM ¥3LLINSNVYL
(d53) “und “sas a3 |PPRog0R3 00 o\ (8P| VEOaEN | T oo s
- sy :1uV1S 14 "IH CINV 301§ "I3¥ AW T ELT D384 "¥3d0
L ST £/ v 133HS VIVQ 1S3}




B e T e ez T =

-~

I S P Y . . . et e S RBE b R L s e e .

i
i , T < Y
! [ SOOI TT0AS JIgis | 6r/ | 257 707 o/ A
§ O DANIGTIY NFIW N e/ cH7 907 rhﬂlor o |
M - , L& | 9F7 AG 26 A
” [ evi | ##7 t6 4 ol
] . el | 6€7 06 o6 1 77
: el | 9¢E7 (] y54 op
_ 7€l 1z 2l > 7F
T 627 1 Z2/ | 0 47 | 75
2 B/ Bzr [ Lar | / 6L | %2 | 72
Pl 62/ 62/ | 627 | oz |Tox 53
v 2l | 7¢/ | z¢e/ Z8 £A I
i T el | Se7 | e/ 28 | 22 o]
n el Lel | be7 1 E¢E7 | OG T o6 Y
Gl bl | #47 [ €8/ 1356 [ %6 oF
b | L7 | 2067 | 9F7 Le L% €
Z{ 15T #57 | 9%7 o7 106 3
S IS [ ze7 [ T57 g7l | Zo7 S e
AN ANA IR I 26 | S& oy B
. ) 1| &I 287 1 9087 Lo L6 {7
N AT RIS T ey Pl os/l 6p/ | L#/ oo/ XS o7 |
, (8P) 6°°s 205, 6e°g 89°¢€s ) anol
aHYS p £o 2 7 (14) an9j
SNIVHIE d0 | 3391 % % % % —_} 30w
) -ON H (-¥md "aAy) - (ds3) 1532 1531 1831 LM INY
. v = (8P) SSO7 HIV4 (N8P) “¥Ad -0ADY “¥ AN
"Li o/ 13A3T V3S 3A08Y LHOI3H "INV WA "M - ©o%/  13A31 VIS 3A0BY LK9I3H 3LHS -¥INK
62 TS G S = 453 @ 42 =27+ LC. (*33¥ + winx) ss01 378V WiLOL
c o mummﬁ..uaﬂn @ Lb :£°0 4+ bbby (1039 + ¥0iX) NIV IV /100 |
L pl SV WA T £°0 | WneEr s wxi § X3 ooy ELYEEED
/> YA YINX L | bor VeI WgpIp (961 TCIATM YILLINSNVYL
(453) “wnd “sas -amndy [(WTR3SOT| - (RFY T VORIIRV 12 WINX NO11VI01 us.
o = :1wvi1s SRS ¥ IS U IR U 2 UL E ZHN SN e
ﬁ.MlM 7 Ao UM £~y IV 133HS VIva 1531
i

e m—— L



YO~ e e e o -t

S T MR R TR A U R A AR A e L e TR € (s e ok ) eow Beas B o em

.

1
, SONIQIOIFY 1V ] , ]
W IN%G%W- . ] —
.M i I
h . ~ — e e r——
. ]
; J ‘ - "
277 g7 1 66 1o7 o771
) AT 657 S N i) 8
i : PLl | BT o 507 1T e>1"
| aws| (0 [y, 670, 5984y, |87, (L4) ano A
SH4VHIY 30 | .piva < L 1 A0SV .
. *ON “9AY ("umd can2y) - (d53) 1831 1831 1S3L ] AH" ANV
= {8P) SS0T Hivd4 (W3P) “¥AJ oAy “YINX
‘Lld O£/ 13AITV VIS IA0BY LHIIIW LNV “¥AIY " OZ/ 13A31 ¥3S 3A0SY LHOIIW ILIS -HINX \
br = omwﬂml_mw“u @® &2 = T 4 LD (*334 + ¥1ix) $501 319v) V101 L
) J - P Lp =0 ppT (7334 + HiWX) NIVD -iNV 37101 3
P . . 7 =) Rifieit " T e aaa .
£#s  SUWICIWHT £ 7 "pssanel-. o | X397 WoI7 ¥IALIITY
/> UAd “uINX YAV &b/ NI | Her iy [T FIISAONM YIL1INSNVYL _
: : . - WN TR !
(453) "und sas ainpa |TIPL 235501 NivS tawv] VoAV | ¥ wax NOI Y201 s
SUN —  iiuvis Y “AH "INV 3LIS 334 ZHA NG AT "D3¥3 4340
2L HIOYuwy g4 133HS VIV iS3) w
' §

b oaatas ol sy o as ) =y hat




i PROPAGATION PATH LOSS M
. OATE $__ /3 Moz 72 _TEST RUN §IN3 2202121 RE
I PATH I _WAYSIODE SITE No. 138 Jo £Cor HexhGor/
{ : OPER. FREQ.: 1545 MHZ.
R R R RS EN RN RN R RN R AR RN ARNR R ISRRNRRRRF
4 3 3 .
3 3 : 3 :
100 3 3
1 ' :
10— ] Sate
f— (D e 3 Loss
3 0 / 2
£ 120~ > E
E W Vi 3
0 E
E X
& = 3
E 150 £
3
160 : !
3 :
o i i
E ITO 3 b
3 3 !
£ - 3 Pl
ceAd b Ll D UL L e ULl LT ’
o o 40 . 60 . 8o 100 : ),
~ _ANTENNA HEIGHT FT. ABOVE GROUND |




- y e A
:..rxtv&..%e.r??:ni..!\sgi.iav'ﬁil.._t...g_.fsl.;(,._.k,.e..i;t;strl..z.,,. . e Mg b A a Rl et~ bt g 2B1E 2;5!!...;..-1,..\.*-..3.5‘-\!’. T LR AT PR TR i L ST TR
| )
w
{ N
1l
w
‘_
| S
1
.
. X248 AC | 07
, _MMI \ x\ Q \ .m;.
. = ‘ e/’ Le- Y&
(eP) or'¢r . erg . | (a3)ora
SAYWHIY s““m §507 : €og, ezL]  3no8v
: : con | PV I (evag candy) - (d53) 153L 4531 | 1S3L  [UH'INV
R = (8P) S$S07 HIVd (W8P) "¥Md "OADY Y INX
34 O/ 13A31 V¥3S 3A0CY IMOIIH “INV “WADY “14 . O 13A3Y V3S 3A08Y IHDI3H 311S “YIWX
O'Fe = ds3= @ Lo=2'/ + Nx..m (°23¥ + ¥iWx) S$SO1 373vD WIOL
& o 35507 310VI- w0/ 0-=L'0 £ 40O (3¢ + ¥IMX) NIVD °INV WIOL
7 0— SHIVD "INV# =/ R i R XEZH WDy ¥3A1333Y
A WV R W7 N/ EERE i WL
(d53) ‘¥Md "SAs -Awmd3 |(BPL ZISSOT[ L T6PT I VARSI W KOt 1V307 1-,-m_.wm‘.lm‘---. )
— : = Rt FTEREERN :
‘susi SIUVIS S T R -1y CANV 311S “23Y 27w Shel O 9 4
TS ooty €/ 30 133HS VIVOQ 1S3 :




PP

e e o b el Pt O P e LA IS RO W s B om0 Ak 2t Ry o s e g =

/2! o2/ AL 5 o/
rzll 1=t Z4 Bl _67
STy =21 2L 1 &4 oz
=l =27 Z, 62 | =2
. s // gl /- 2L, O | 0% ]
gl Z /7 Al /7 —Z
FaEZL 77 /7 2L [ oc
122/ z 2/ ¢ 2/ Q% 5 =74
vy lel 22/ | 52 6. | 28 | o2
| 72/ =22/ L2/ GZ 53 G/
1 L2/ 2¢/ [cl gt 25 Ui
. (spr) 20" ¢y, 195 20 4. ‘ (1)
E1 LAY o fo /;
SHUVWIY 40 mwﬁ % 4 €5 2 3A0QV
‘ON - (*umd °0AJ¥) - (dS3) 1834 1531 *1H LNV
9NV = (8p) SS0) HIvd (W8P) "WAd ‘OADW "4 1INX
T4/ 13A31 VIS A0SV LHOIIH "INV UAJY - ..c o/ 13IAT VIS 3A08Y LH913H 3L1S YIWX
m\ asn L Ef = ds5- w O =2 g2 {*23¥ + YINX) $S01 378VI V101
2% SISSNT ITWYI- @ O Fr = .w\ + O Z (F23¥ + YINX) NIVD -INV V101
= SNIw TIWH o 2 pZ u.\\KQ s REN R ¥3A1393
727 ¥Ad UINX. > 02 L6/l Nt G =1 SLYM WILLiWSNVYL
(as3) und "sas_AInD3 |1 Lqgy3%"" NIvE Lawv| 3dAL B ™ NOI1VI0Y s
n 11¥V1S °14 *LH ANV 311S "IN N L T /LS "b34d .mm;op
= ALY R 133HS ViVe 1532

183




PROPAGATION PATH LOSS
DATE :_/94- tACCH - 72 _TEST RUN SNt 720314, o/ ¥ 02
PATH (MW AVSIDE SiTE£E 9 B ECOM HEX AGON

OPER. FREQ. :. T7/. ¥ Mtz

SRR A I I I e

3 FRrEE”
E FRsST £0SS
100

IJEN A YEN

La g
|
JISSNTIBTNT AN ES INT 31

N

PATH LOSS

8

8

3

LAAR LA RIS R SARRRALR]

sl et i aailetadd e bie el s ttetha g

.“_7' ) |

et bttt et b bt be g b g
10 20 . 30 - 40 S50

.ANTENNA HEIGHT FT.ABOVE GROUND

O

RPN, T LN

e be® G

[ S N e R

e e NRREYS S

DU P SR




=TT AT =T TR Al

Zl M FL I

13348 vivQ 1S3L

SOVIIXOITY LN A/ YU IO
| OWITHIRG NIy FATIrs0g4
ﬁ
v/l | LgT 2o/ {07 o/
el | Ley e/ /ol S/
4 ge/l t Lel 20l | Jol] oz
Sel | D¢l o6 ool sz
N ec/ | be/ Le | BL | o¢
2] 2€7 el | e E7 S6 JAZ 2E
v e/ e/ e/ LS A6 o
| 2¢7 LRI Qo7 oo7 |5
| X&'/ Rel | Re/ 20 20(| c2
| e/ LeE!l | & &7 /ol z2oll &7
el /7/ /el | 2 F7 Gol1 90/ o/
) (ar) So' by 50, 204/ E1 (12) aN9
SHYYWIY muum 5501 " boy o %o,] Incav
“ON Hivd (‘¥Ad *GA%) - (ds3) | 1S3L 1531 | IS3L | AH'iwv
) ek = (8p) 507 H1vd _i___(WSP) "wmd "GAJY L WX
19 ?/  13A3Y V3S 3A08Y 1HIIIH CINV “¥AJY ‘14 . OF/ 13AI1 V3S 3409V LHIIIH 3ILIS "YIWX
@..n..l.m;dm.hm. = dS3= T L9 = 2 ..*r L' ("23¥ + YINX) 5SSOI 378YI W10L
4o SISSOTITVI- W A2 =0 4+ §°2 (7338 : ux) NIV "INV WViol
z SNTVY "INV + Z/ ) quwwﬂbw S-ooszd A WedF ¥3A/303Y
oL “8Md Y HX 'S <2 A2 vap .bw L FTISAIM UILLIWSNVYL
(453) und “sas -aindy [WEPLZISSOTI L TRPY | VANIINV | W CKd NOI1¥207 ENE
- sy L LV1S 14 M ANV 301S (93w TN G P/ O "o

185

P g aliix




e o e e e Ao —— VAR T SAAE R LML b orime mmas e e L . .

PROPAGATION PATH LOSS = _
DATE 127200274 77 TEST RUN SING 7203/ 4. 17E S
PATH S _IVAVSIDT S17F Mo, D TeLcoM HEXATAL

OPER. FREQ. [ 51y

SRR AN AR N RN R A N AR R AR N RAR AR RN RRARE
1 - FEPr 3
E ErPnce- 3
(00 PAT H 3
9 LoSS |
3 3
| 110 :
| - ;
F120- C =
) | 3
] X | ; =
: '®) 7
130 | I
: — ! i 3
nE: p— | T
F 140~ 1~ 3
- < / 3
3 Qo ! | e
£ 150 ! 3
: |
3 ! ' E
160 T
- | i -
- 170 3
SESTEENEE NN SN SN AN IR NN RN ENE NS NNV SN

(o) =) 20 20 40 50
ANTENNA HEIGHT FT.ABOVE GROUND




e L N Y

PROPAGATION PATH LOSS

- DATE /4 rpecd 77 TEST RUN S/N? 7;(,_;-(,7, o

TPATH W/ SILE 1 TE D Fe ECcirf fiy RO,

OPER. FREQ. 1575 M52

Ellll RERRL LR R AL ERERERRRREERARREEREE lll__J
3 ; 3
100 E
- 7 3
9 fgﬁ.‘{ sPnze 3
E110 — =
—— :
3 e 3
120~ =
3 N =
3 wn E
130~ O 3
3 —t 3
< X il E
E‘H-O-t— - :
3 < =
3 c 3
£ 150 -
- 160 =
E ITO 3
b ' 3

I AN TN 114 Ldogs i taiirta il i11113

o 10 20 J0

187

- —*WW~

N '
ST RS QT NT WY TR LT T e ::-'m'\'ummmmr T IS T A AT T B KR I

40
ANTENNA HEIGHT FT.ABOVE GROUND

S0




YW Iy L IOHD alIds JO
YNWOVISNG ¥ FA7[7804 —_
L ] ] i
i AT [ ..mml of :
T | I77T el | 2L [ 1/ {
ZIT ) #77 =7, 77 oz
e/ 77 L /L JZ
2/ | 277 2 Z8] Q=
2 | 277 27 277 62 1 &9 | Z< .
b 77 /T [ 77 07 L [ or .
/7 /7 v 7T O/ /L | S@2 © .
i G177 —r77 77 27 ST T 62 ©
21 517 T S77 2L et | AN )
| L/ 27/ sl L YA o/
(eP) bo ks EC 4/ #7 p €0 7 [ (12)ano g
dwvs . z fo fo = Ca -
SHYVHIY 40 .wwmd @ Z ¢ AREIL |
*ON " d (-ymd "0A2Y) - (dS3) 1531 1531 1531 “IH' LNV .
IV = (8P) $S07 Hivd {+3P) "¥Ad "OADY ¥ IWX S
13 K7 13A31 v3S 3A08V LHOI3H CINV WAJY 4. M5/ 3NN v3S 3A0SY LHO13IH 3LIS CHIWX |
S FSNLZE = dsi= ® e - R+ g7 ("23¥ + y1WX) $S07 378v: V101 -
g -g >3>>07 IWVI- ® L2 = 2/ + 7 (*23¥ + YINX) NIVD -INV V101 . |
L2 MWWy ey z /| L4y Bz Y AT vieoy ¥3A13I3¥ P
+ & 4RI I 27 =/ | 26728 |}vgP44 & FT/AIM ¥3LLINSNYYL v
(453) "WAd “sas “aind3 |IPE,RS380T — (8PT oAl W NO11¥707 311S .
CSYH t1WVIS ‘94 "f{H ‘INV 311S D3 THA QLTS *D3IY4 "¥3dO
ZL MOFYKW f W 133HS VIVO 1531 . |




- T

PROPAGATION PATH LOSS

TEST RUN S/N$Z22214:.97 o f

DATE ¢ /14 Mpocy 72
PATH \_WWYsSipE Sirs No. 9 Ton ECOM AMHEXNGON
- , M1

OPER. FREQ. :.222.5 MHz
ARRRARRAERRERRARERERAER R R R RN ER R I N rlll//‘lrfl:
- P spmee 3
3 Locs 5ifty8 3
100 E
E E
10 5
« 'm / RS — e E
< 'O .
F 120 - .
N 3
9 8 ;
EISO-_J é
t 4O~ — :
& E
E 150 :
=160 1
3 3
3 3
::Wc 3
3 3
nd ot b dura i i b [URT! IJLLE
o 1o 20 30 40 S0

,ANTENNA HEIGHT FT.ABOVE GROUND




‘__
1
]

101

107

001
205

001

206

001

207
001
208

001
215

307
001
309

002

DISTRIBUTION L1ST

Defense Documentstion Center
ATIN: DDC-TCA

Cameron Station (Bldg 5)
Alexandria, Virginia 2231L

Director
National Security Agency
ATIN: TDL

Fort Gecrge G. Meadea, MD 2075%

Director

Naval Research laboratory
Code 2627

Washington, D.C, 20390

Commander

Naval Flectronics Lab Cen
ATTN: Library

San Diegc, California 92152

Commander

US Naval Ordnance Lab

ATIN: Tech Library

White Oak, Silver Spring, MD
20910

0IC, ENVPREDRSCHFAC
Technical Library

Naval Postgraduate Schcol
Mcnterey, Californias $39L0

Naval Communications Comd
ATTN: N7 NAVCOMMCOM

LLO1 Mass. Ave, N.W.
Washington, D.C, 20390

Rome Air Development Cen
ATTN: Docu Library (TDLD)
Oritfiss AFB, New York 13LLO

HQ ESD(TRI)
L. G. Hanscom Field
Bedford, Massachusetts 01730

Air Force Avicnics Lab
ATTN: AFAL/DOT, STINFO
Wright-Patterson AFB, Chio
LSL33

310
0oz,
31

001

315

319
001

Loo
002

Lo3
001

Los

001

Lo8
001

Lo9

001

L13

001

L1s

001

L19

NoL

Recon Central/RSA
AF Avionics Laboratory
Wright-Patterson AFB, Ohio LSL33

HQ, Air Force Systems Command
ATTN: DLTE

Andrews AFB

Washington, D. C. 20331

Director

Air University Library
ATTN: AUL/LSE-6L-285
Maxwell AFB, Alabama 36112

Air Force Weapons Laboratory
ATT™N: WLIL '
Kirtland AFB, New Mexdco 87117

HQ DA(DAMI-ZA)
Washington, D.C. 20310

HQ DA(DACE-ED)
Washington, D.C. 20314

Ofc, Asst Sec of the Army (R&D)
ATIN: Asst for Researcn

Room 3-E-379, The Pentagon
Washington, D. C. 20310

HQ DA(DARD-ARP/DI.Q R‘ watson)
Waghington, D.C. 20310

Command ing General

US Army Materiel Command
ATTN: AMCMA-EE

5001 Eisenhower Blvd
Alexandria, VA 22304

Commanding General

US Army Materiel Command
ATTN: = AMCRD-FW

S001 Eisenhower Blvd .
Alexandria, VA 22304

CG, US Army Materiel Command
ATTN: AMCRD-(0

S001 Eisenhower Rlvd
Alexandria, VA 22304

Commanding General

US Army Missile Command

ATTN: AMSMI-RR(Dr. J. Hallowes)
Reastcne Arsenal, Alahama 35809




1‘ L21 CG, US Army Missile Comd L52 Commanding Officer
Redstone Scientific Info Cen Frankford Arsenal 1
ATTN: Chief, Document Sec ATTN: SMUFA-W-1000(Mr. Kerensky) o
‘} 002 Redstone Arsenal, Alabama 35809 001 Philadelphia, PA. 19137
L23 Commanding General L62 Commanding Officer
US Army Weapons Ccmmand USA Materials & Mech Rach Cen
ATTN: AMSWE-REF ATTN: AMXMR-ATL, Tech Libr Br
001 Rock Island, INlinois 61201 001 Watertown, Mass. 02172
‘ 427 Commanding General L6l Commanding Officer
USACDC Intel & Control Sys Op Aberdeen Proving Ground
! 002 Fort Belvoir, VA 22060 ATTN: Tech T4----v, Bldg 313
002 Aberdeen Pro <, MD 21005
428 Commanding General
1 US Army Combat Dev Command L65 Commanding Officer
ATTN: CDCMS-E Aberdeen Proving Ground
001 Fort Belvoir, VA 22060 ATIN: STEAP-TL

001 Aberdeen Proving Gnd, M 21005
L30 Commanding Officer

USACDC CBR Agency L71 Commanding Officer
ATTN: CSGCB-ST (H.P. Whitten) US Army Land Warfare lab
001 Ft. McClellan, Ala. 36201 ATTN: CRDIWL-LA

001 Aberdeen Proving Gnd, MD 21005
L31 Commanding Officer

USACDC Intelligence Agency L76 Commanding Officer
001 Ft. Huachuca, Ariz 85613 USA Electronic Proving Ground
ATTN: STEEP-MT
L32 Commanding Officer 002 Fort Huachuca, Arizona 85613
USACDC FAA
001 Port Sill, Oklahoma 73503 L79 Commanding Officer
USA Electronic Proving Oround
L33 HQ, USA Avintion Sys Comd ATIN: STEEP-MI-EA 3
ATTN: AMSAV-C-AD 001 Fort Huachuca, Arizona 85613 {
P.O. BOX 209 .'
001 St. Louis, Missouri 63166 480 Comnanding Officer
USASA Test and Evaluation Cen
LL42 Commanding Officer 001 Fort Huachuca, Arizona 85613
. Harry Diamond Laboratories
ATTN: Library 482 Commanding General
001 Wwashington, D.C. 20438 - USA Strategic Comm Command

ATTN: SCC-FD-M
LL3 €O, USA Foreign Sci & Tech Cen 001 Fort Huachuca, Arizona 85613
ATTN: AMXST-IS1

=

220 Seventh St., N.E,. L83 USA Research Qffice-Durham : 1
: 002 Charlottesgville, VA: 22901 ATTN: CRDARD-IP
! Box CM, Duke Station
: LLL €O, USA Foreign Sci Div 001 Durham, N. C, 27706
ATTN: AMXST CE Division g
! 220 Seventh St., N.E. 488 USA Security Agency ¢
001 Charlottesville, VA 22901 ATTN: IARD !
.. Arlington Hall Sta; Rldg L20
Lubd cCommanding Officer 001 Arlington, VA 22212
n Picatinny Arsenal

ATTN: SMUPA-TVI
001 Dover, N. J. 07801

- g o]




kg2

00l

L93

ATT
002

L9?

001

500

001

503

001
50U

001
S08

001
512
001
513

001
c16

Q02

517

201

Commandant

US Army Air Defense School
ATIN: C&S Dept, Msl Sci Div
Fort Bliss, Texas 79916

Director

USA Engr Waterways Exper Sta
ATTN: Reseirch Center Library
Vicksburg, Mississippi 39180

Commanding Officer

USA Aviation Materiel Labs
ATTN: Technical Director
Fort PFustis, VA 2360L

Commanding Officer

Yuma Proving Ground

ATTN: STEYP-AD(Tech Library)
Yuma, Arizona 85364

Director

USA Advanced Matl Concepts Agcy
ATTN: AMXAM
Washington, D. C. 207°1¢
Commanding Ganeral

US Army Materiel Commana
ATTN: AMCRD-R

SO0l Eisenhower Blvd
Alexandria, VA 22304

Commanding Officer

USACDC Infantry Agency
ATTN: Central Files

Fort Benning, Georgia 31905

Commanding Officer
USACDC Armor Agency
Fort Knox, Kentucky L0121

Commanding Officer

- USACDC Aviation Agency

ATTN: CAGAV-DL?
Fort Rucker, Ala. 36360

Commandant

USA Field Artillery School
ATTN: Target Acq Dept
Fort Sill, Oklshoma 73503

Commanding General

US Army Missile Command
ATTN: AMSMI-RFG (N. Bell)
Redstone Arsenal, Ala 35809

598

001

605

001

610

001

613

001
61,

001

616

001
680

(3)

Command ing Officer
USA Satellite Comm Agency
ATTN: AMCPM-SC-3

Fort Monmouth, N.J. 07703

US Armmy Lialson Office
MIT-Lincoln Lab, Room A-210
P.0. Box 73
Lexington, Mass. 02173
Directcr

Night Vision Lab (USAECOM)

ATTN: AMSEL-NV-OR(Mr. S. Segal)
Fort Belvoir, VA 22060

Atmospheric Sci Lab, USAECOM
ATIN: AMSEL-BEL-LA

White Sands Missile Range
New Mexico 88002

Chief

Missile Elct Warfare Tech Area
EW Lab, USA Electrcnics Command
White Sands Msl Range, N.M. 88002

CG, USA Electronics Command

ATTN: AMSEL-PP/P-IED (C. Mogavero)
225 South 18th Street
Philadelphia, PA 19103

Commaniing General
US Army Electronics Command
Fort Monmouth, N. J. 07703

AMSEL-EN

AMSEL-NV-D
AMSEL-WL-D
AMSEL-NL-D
AMSEL~TL-D
AMSEL-CT-D
AMSEL-BL-D

How

AMSEL-VL.- G
AMSEL-SI-AV
AMSEL-CD-SAA-E
AMSEL-MA-M
AMSEL-MS-TI
AMSEL-GG-TD
AMSEZ-PA

(0fc of Record)

NN RN NSNS

A e m




7
L2
oy PR e

g .- e C .. SIS .-
B §

701

001
703

002
707

001
708

001

709

001
718

001

721

003

1 USMC-LNO
1 AMSEL-RD 10m
1 USACDC-LNO {:'_':'."

25 AMSEL-VL-G

Sylvania Elct Sys-Western Div
ATTN: Tech Rept Library

P.0. Box 205

Mountain View, Calif 9LOLO

NASA Scientific & Tech Info Fuc
ATTN: Acq Branch (S-AK/DL)
P.0. Box 33

College Park, MD 207L0O

Target Signature Analysis Cen
Willow Run Labs-Inst of Sci Tech
Univ of Michigan, PO Box 618

Ann Arbor, Michigan 48107

Ballistic Msl Radn Anal Cen

Univ of Mich, Willow Run Lab
Institute of Sci & Tech

PO Box 618, Ann Arbor, Mich.
L8107

Strategic Technology Ofc IAS
Battelle Mumorial Institute
505 King Avenue

Columbus, Chio L3201

Remote Area Conflict Info Cen
Battelle Memorial Institute
505 King Avenue

Columbus, Chio L3201

Vela Seismic Info Center
University of Michigan
Box 618

Ann Arbor, Mich. L8107

e b o o .




UNCLASSIFIED
s"umx Classification

DOCUMENT CONTROL DATA.R& D

(Security claasilication of title, body of abatract and lndesing enncistion muet be entered when the yvarall report la claselited)

1. QRIGINATING ACTIVITY (Corpormte suthor) 8. REPOAMY IECURITY CLASRIFICATION
US Army Electronics Command UNCLASSIFIED
Fort Monmouth, New Jersey 07703 5. GRoUP

3. REPORT TITLR

UHF Propagation Path Loss Measurements at Low Grazing Angles

- OESCRIPTIVE NOTES (Type of repost and inclusive rieses)
Technical Report

8 AUTHORMI (Firat name, middie inithi, laet nase)

Henry Schlussler

8. REIPORT DATE 78, TOTAL NQ., OF PFAGES 70. Q. OF RGPS
April 1973 189 0
868. CONTYRACT OR GAANT NO. M ORISGINMATOA'S ARPOART NUNMBLEAI(S)
AMC Code No. 591 700.A1.072.26.01.R9107-%
B o ECOM- 106
€. e, glr.u:n ﬂ:nonr NOS) (Any ether numbare et may bo seeigued

.

10. OISYRISUTION STATEMENT
Distribution limited tc US Governmert agencies only; Test and Rvaluation; 30

April 1973, Cther reguests fcor this deccument must be referr te Commander,
US Army Electrenics Command, ATTN: AMSEL-VL-G, Fort Monmouth, NJ 07703
1. SURPLEIMENTAAY NOCTEKS 12. SPOMBORING MILITARY ACTIiVITY

US Army Blectronics Command
ATTN: AIASEL-VL-G
Port Monmouth, New Jersey 07703

15 ABSTAACT

This report covers RF path loss measurements near Fort Monmouth, N. J.,
over distances of 4p to 10 miles and at low grazing angles. Four fresquencies
were uged during these tests, three in the UHF region and cne just below 1t.
Measurements were made with antennas vertically, horizontally, and cir~ularly
polarized., Paths were varied from ncn-line-of-gsight to definitely line-cf-
sight. Compariscn cf losses under varying conditions were made and graphs for
estimating losges in the area covered by these tests are included.

DD .'_.I I, “' 473 CRSLETE Pom amaar Use. A" 'mczs'; UNCLASSIFIED

~ Bacurity Classification

TS ot LY

—




]
i
1,

UNCLASSIFIED
Security Classification
14. LiNK A LINK @& LINK C
KEY WORODS
ROLE wT AOLE L1 L1219 § wT
UHF Propsagation losses
RF treansmissions at low grazing angles
*
]
v
¢
)
FM - .
3 (8) UNCLASS{FIED

Security Classificstion

- Mg

T




